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|? IS well recognized that steatorrhea may be 
associated with hypocalcemia and tetany. Two 
explanations have been offered for this phenome- 
non. It has been stated that the unabsorbed fatty 
acids form insoluble calcium soaps in the intes- 
tines, thus preventing absorption of calcium. The 
second and more probable explanation holds that 
vitamin D, being fat-soluble, is dissolved in the 
unabsorbed fat, and that the patient as a result 
suffers from vitamin D insufficiency. In favor of 
this hypothesis is the fact that absorption of cal- 
cium can be brought to normal in patients with 
steatorrhea by the administration of large amounts 
of vitamin D and with no other change in the 
regime.’ If one accepts the second explanation, 
the question immediately arises whether such. a 
patient would not be predisposed to insufficiency 
of all the fat-soluble vitamins. It is the object of 
this paper to report a case of fatty diarrhea in 
which there was an insufficiency of at least three of 
the fat-soluble vitamins, and to emphasize the im- 
portance of treating such patients with all the fat- 
soluble vitamins rather than with vitamin D 
alone. 
Case Report 

M. L. (No. 214,067), aged 35, the wife of a physician, 
entered the Baker Memorial Hospital in September, 1939, 
on the advice of Dr. Henry H. Haft, of Syracuse; New 
York, because of uncontrolled tetany of 1 month’s dura- 
tion. She had been suffering from abdominal cramps 
and diarrhea off and on for 7 years. The underlying 
condition all that time had been a regional ileitis. She 
had undergone four abdominal operations: an ileocolos- 
tomy in 1933; resection of the terminal ileum, with anas- 


tomosis of the ileum to the cecum, in 1933; eradication 
of the ileocecostomy opening and removal of part of the 


*From the Medical Service and Surgical Service, Massachusetts General 
Hospital, and the Department of Medicine and the Department of Surgery, 
Harvard Medical School, Boston. 

TAssistant professor of medicine, Harvard Medical School; physician, 
Massachusetts General Hospital. 

tAssociate in surgery, Harvard Medical School; assistant surgeon, Massa- 
chusetts General Hospital. 


cecum in 1933; and resection of 25 cm. of the ileum, 
followed by side-to-side anastomosis, in 1936. The first 
two operations were performed at the Mayo Clinic, the 
third and fourth at the Mount Sinai Hospital in New 
York City. 

During the summer of 1939 the patient felt compara- 
tively well. She was having two to three bowel move- 
ments a day; these were seldom formed. In August she 
had a recurrence of severe abdominal cramps and an 
exacerbation of the diarrhea. After several days of this 
she developed the classic symptoms of tetany. These per- 
sisted in spite of large doses of dihydrotachysterol (A.T. 10), 
and the patient was brought to Boston. - 


The following points in the past history are of interest. 
In 1936 at the Mount Sinai Hospital a diagnosis of primary 
anemia was made. Since that time the patient had been 
taking intramuscular liver extract once weekly. She had 
had amenorrhea since December, 1938. 

The positive findings on physical examination were a 
sallow complexion, an anxious appearance, marked under- 
nutrition, gums which were bleeding in several spots 
but were not spongy, a few black-and-blue spots, clubbing 
of the fingers and toes, a strongly positive Chvostek sign 
and numerous abdominal operative scars. The tongue 
was normal. The pelvic and rectal examinations were 
essentially negative. The blood pressure was 110/80. 

The urine gave a + test for albumin, and the sediment 
showed numerous red blood cells. The stools contained 
a large amount of fat but no occult blood. The hemo- 
globin was 14.4 gm. per 100 cc., the red-cell count 3,900,000, 
and the white-cell count 10,200. A smear of the blood 
was normal. Gastric analysis showed free hydrochloric 
acid. The total plasma cholesterol was 133.5 mg. per 
100 cc., and the ester fraction 88.8 mg. Roentgenograms 
revealed the presence of gallstones and a considerably 
shortened small intestine, with areas of active or healed 
ileitis. A motor meal did not pass through the ileum 
with excessive rapidity. 

The diagnosis on admission seemed quite straightfor- 
ward. The patient apparently had or had had regional 
ileitis, which had in some way led to steatorrhea; this 
in turn had resulted in vitamin D insufficiency (see above), 
and hence in tetany. The serum calcium was low, 7.0 mg. 
per 100 cc. (normal about 10.0 mg.). The corresponding 
serum inorganic phosphorus was normal, 4.1 mg. per 
100 cc. The serum protein was low, 4.6 gm. per 100 cc. 
The serum chloride was 94.7 milliequiv. per liter (normal 
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about 101.0 milliequiv.); and the serum carbon dioxide 
combining power was 21.7 milliequiv. per 100 cc. (normal 
about 26.0 milliequiv.). 

The only unexplained findings were the bleeding gums 
and the red cells in the urine. The plasma-ascorbic acid 
content was within the normal range, 0.53 mg. per 100 cc. 
A bleeding diathesis was suspected. The bleeding time 
was found to be normal, 3 minutes. The clotting time, 
however, was extremely abnormal, there being no clotting 
at the end of 90 minutes. An associated vitamin K de- 
ficiency was therefore considered, and the plasma pro- 
thrombin was found to be only 13 per cent of normal. 
This was the second lowest value that had been obtained 
in the laboratory. The patient was therefore thought to be 
suffering from a second, fat-soluble vitamin deficiency. 
The plasma fibrinogen level was normal. Interestingly 
enough, on the day following the finding of this alarm- 
ingly low prothrombin level, the patient started having 
numerous subcutaneous hemorrhages over the entire body, 
and the red-cell count started to fall rapidly. 

The possibility of a deficiency in the fat-soluble vita- 
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cortex and from the male gonads; from an endocrino- 
logical point of view the determination is, therefore, an 
index of the activity of the adrenal cortex and of the male 
gonads. It is a relatively new test, and there are still 
many questions which must be answered concerning it. 
This patient, however, showed none of these steroids in 
the urine. The only endocrine conditions to date which 
have shown similar findings are underfunction of all the 
elements of the anterior pituitary gland and Addison's 
disease in females. In extreme malnutrition, such as one 
sees with anorexia nervosa, one expects low values (from 
1.0 to 3.0 mg. every 24 hours), but not an absence of the 
steroids in the urine, that is, the excretion of less than 
0.5 mg. every 24 hours. 

The amenorrhea was of course not surprising in view 
of the marked malnutrition. There was no excess of 
follicle-stimulating hormone in the urine, which indicates 
that the ovarian hypofunction was secondary to a pitui- 
tary hypofunction rather than to a primary disturbance 
in the ovaries. 

Inasmuch as the patient had difficulty in absorbing 
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Ficure 1. Results of Coagulation Study on M. L. 

Line VK represents the period during which 1 mg. vitamin K (methyl naphthoquinone) 
was given daily, and line CA 9 gr. deoxycholic acid daily; curve P represents the plasma- 
prothrombin levels in per cent, curve Ve the hematocrit readings in per cent, and curve F 
the plasma-fibrinogen levels in grams per 100 cc. 


min A was then considered. Dr. John F. McCreary and 
Dr. Charles D. May, of the Children’s Hospital (Boston), 
carried out the necessary determinations. They found 8.2 
units of vitamin A per 100 cc. of serum (normal, 10 to 20 
units), and 0.77 units of carotenoids (normal, 30 to 80 
units).2,. While the vitamin A content was low, it was not 
sufficiently so in Dr. McCreary’s opinion to cause clinical 
symptoms. It should be noted, however, that the patient 
had had cod-liver oil for 2 weeks before admission. The 
carotenoids, furthermore, which are a precursor to vita- 
min A, were extremely low. The patient on admission 
had no symptoms which could be ascribed to vitamin A 
deficiency. She was not tested for dark adaptation. There 
was no hyperkeratosis pilaris. Shortly after admission, 
however, she developed an eruption on the breast and 
abdomen which Dr. Jacob Swartz diagnosed as xeroderma. 
This condition is thought to be due to vitamin A deficiency. 

The possibility of a deficiency of the fourth fat-soluble 
vitamin, vitamin E, was considered, but no specific tests 
were carried out. 

Inasmuch as steroids are fat-soluble, it seemed possible 
that the patient had an associated disturbance in steroid 
metabolism. It was therefore decided to determine the 
quantity of 17-ketosteroids in the urine by the method of 
Callow.*: + By this designation is meant the steroids with 
a ketone linkage on the 17th carbon atom; for practical 
purposes this means the steroids derived from the adrenal 


fat, the first therapeutic consideration was obviously a 
low-fat diet. Secondly, it was apparent that the various 
fat-soluble vitamins should if possible be administered in 
some vehicle other than oil. Where that was impossible 
it was preferable that they be given in as concentrated a 
preparation as feasible, so that the absorption of a very 
small amount of fat would result in the absorption of a 
large amount of vitamins. 

Vitamin D was given in the form of Drisdol (Winthrop 
Chemical Company), in which the vitamin Dg is dis- 
solved in propylene glycol.* The patient was started on 
500,000 U.S.P. units daily. The tetany responded readily 
to this treatment, and the serum calcium rose from 7.0 
to 10.0 mg. per 100 cc. during a period of 3 weeks. The 
serum phosphorus level also rose from 4.1 to 5.1 mg. per 
100 cc., and the serum protein from 4.6 to 6.4 gm. 

The vitamin K deficiency was treated by the oral admin- 
istration of 1 mg. of 2-methyl-1,4-naphthoquinone in corn 
oil and 9 gr. of deoxycholic acid daily.t The plasma 
prothrombin concentration, as determined by a modifica- 
tion of the two-stage method of Warner, Brinkhous and 


*We are indebted to Mr. C. B. Taft, of the Department of Medical 
Research, Winthrop Chemical Company, New York City, for having pre- 
pared an especially concentrated vitamin D, preparation in propylene glycol. 

+The methyl-naphthoquinone was kindly supplied by Dr. A. Black of the 
Squibb Research Laboratory, E. R. Squibb and Sons, New York City, and 
the deoxycholic acid by Riedel-de Haen, Incorporated, New York City. 
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Smith,® rose rapidly, and within 24 hours the concentration 
was 60 per cent of normal and the bleeding tendency was 
under control (Fig. 1). From the Ist to 7th days the 
methyl-naphthoquinone was given without deoxycholic 
acid, and this sufficed to maintain the prothrombin con- 
centration at a safe but still abnormally low level. During 
the second 6-day period deoxycholic acid was given with- 
out methyl-naphthoquinone, with a resultant gradual fall 
in prothrombin concentration. Finally, when both drugs 
were given together the prothrombin level rapidly rose 
to 100 per cent, the normal value. In Figure 1 are shown 
the values for prothrombin, fibrinogen and_ red-cell 
hematocrit during treatment. These findings suggest that 
the patient’s ability to absorb fat-soluble substances had not 
been entirely lost but was markedly reduced. Adequate 
absorption took place when deoxycholic acid was taken 
into the gastrointestinal tract. 

Vitamin A was given in the form of Lederle’s Vi-Delta 
liquid concentrate. Each gram of this preparation con- 
tains 90,000 U.S.P. units of vitamin A and 11,200 U.S.P. 
units of vitamin D. The patient received 45 drops of this 
preparation daily. The vitamin A content of the serum 
rose from 8.2 units on October 4 to 36.0 units on Octo- 
ber 19 (normal, 10 to 20 units), and the carotenoids dur- 
ing the same time rose from 0.77 to 6.5 units (normal, 30 
to 80 units). There was a definite improvement in the 
xeroderma during this period. 

In spite of the fact that no evidence of vitamin E de- 
ficiency had been demonstrated, it was considered advis- 
able to treat the patient with this vitamin, and she re- 
ceived 2 cc. daily of wheat-germ oil (Squibb). 

In addition to the above-mentioned treatment she re- 
ceived one transfusion, and 5 mg. of vitamin B, (thiamin 
chloride) subcutaneously each week. There was probably 
no real indication for thiamin chloride. 

The result of therapy was most dramatic. The over- 
coming of the tetany and of the bleeding diathesis has 
already been discussed, as has the improvement of the 
xeroderma. The most striking change, however, was in 
the general appearance of the patient. From an individ- 
ual in a very critical condition who did not want to live 
she changed to a quite healthy-appearing young woman 
with a very optimistic outlook on life. Until her 17th day 
in the hospital, October 2, she had been too ill to be 
weighed. On that date her weight was 85 pounds, and 
she was definitely convalescing. On discharge 18 days later 
the weight was 93 pounds. There was also some improve- 
ment in the gastrointestinal symptoms. There were fewer 
bowel movements a day, and each was less watery; she 
likewise had fewer cramps. On discharge the 17-keto- 
steroids were still absent from the urine. 

The patient returned for a follow-up examination on 
January 24, 1940, having continued the treatment at home. 
She was markedly improved. Her weight had increased 
to 123 pounds, and she had had two menstrual periods. 
She continued to have two or three bowel movements a 
day. Examination of the stools showed no fat while on 
a low-fat diet. The serum calcium was 9.8 mg. per 100 cc., 
the serum phosphorus 4.0 mg., and the serum protein 
6.8 gm. In 100 cc. of serum there were 26.5 units of vita- 
min A and 18.3 units of carotenoids. The plasma pro- 
thrombin concentration was 100 per cent. There were 
2.0 mg. of 17-ketosteroids per 24-hour urine specimen. 


SUMMARY AND CONCLUSIONS 


A case history is presented to bring out a cer- 
tain cause-and-effect relation which must not in- 
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frequently be met with and which brings up cer- 
tain important therapeutic considerations. 


The various complications in the case reported 
were thought to bear the following relations to 
each other. Chronic regional ileitis was presuma- 
bly the initial lesion and probably had no connec- 
tion with the cholelithiasis, but did lead to insuf- 
ficiency of the intestines as an organ; this resulted 
in a marked steatorrhea, which in turn prevented 
the absorption of all the fat-soluble vitamins; 
there resulted, therefore, hypovitaminosis D with 
hypocalcemia and tetany, hypovitaminosis K with 
a severe bleeding diathesis and a failure of the 
blood to clot, hypovitaminosis A with a iow serum 
content of carotenoids, the precursor of vitamin A, 
and xeroderma, and probably hypovitaminosis E, 
although there was no clinical or laboratory evi- 
dence of this condition. It is also possible that the 
steatorrhea led to the disturbance in the steroid 
metabolism which resulted in an absence of 17- 
ketosteroids from the urine. Furthermore, be- 
cause of a deficiency in the protein metabolism, 
the patient developed a pituitary amenorrhea with 
an absence of follicle-stimulating hormone in the 
urine. Finally, the intestinal anastomoses that 
were necessitated also led to a primary anemia 
similar to that in the cases reported by Barker 
and Hummel,’ in spite of the presence of free 
hydrochloric acid in the gastric contents. 


It is emphasized that pan-fat-soluble-vitamin 
deficiency should be looked for in all cases with 
chronic steatorrhea, regardless of the presenting 
symptom. 

Patients with chronic steatorrhea should re- 
ceive a low-fat diet, and where possible should 
obtain fat-soluble vitamins in fat-free vehicles. 


The vitamin K deficiency in this case responded 
dramatically within twenty-four hours to the oral 
administration of 1 mg. of 2-methyl-1, 4-naphtho- 
quinone in corn oil, the plasma prothrombin con- 
centration rising from 15 to 60 per cent of normal. 
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RECOVERY FROM ACUTE RHEUMATIC FEVER WITHOUT 
PERMANENT CARDIAC DAMAGE* 


Morton G. Brown, M.D.,t ann Louis Woxrr, M.D.t 


BOSTON 


HE relation between the occurrence of rheu- 

matic fever and the development of perma- 
nent cardiac lesions has been recognized for over 
a century. Until recently, however, those patients 
in whom no evidence of permanent cardiac dam- 
age could be detected have not been studied sys- 
tematically. The purpose of this paper is to call 
particular attention to patients who, even in spite 
of repeated and severe attacks of rheumatic infec- 
tion, present no clinical or laboratory evidence 
whatever of permanent cardiac damage following 
recovery from the active infection. 


MarTERIAL 


This study is based on 175 consecutive, unselected 
patients admitted to the wards of the Beth Israel 
Hospital with acute rheumatic fever, with or with- 
out chorea. Only the patients in whom the diag- 
nosis was clear were included. Following the 
acute attack, they were seen in the Cardiac Clinic 
of the Outpatient Department on repeated occa- 
sions over periods of time varying between four 
and eleven years, and most of them were seen by 
us for the final evaluation of their cardiac status. 
In arriving at the final opinion, the physical ex- 
amination, the electrocardiogram, the seven-foot 
x-ray film of the heart and the fluoroscopic ex- 
amination for chamber enlargement were taken 
into consideration. 


CLINICAL OBSERVATIONS 


In this series of 175 cases, there were 89 pa- 
tients who developed or already had valvular dam- 
age as a result of rheumatic fever. Patients pre- 
senting loud and constant systolic murmurs as 
the only cardiac abnormality were included in this 
group. The cases with organic cardiac damage 
differed in no way from similar ones already re- 

ported, and will not be discussed further. 

' The remaining 86 cases were divided into three 
groups (Table 1). Group 1 included 21 patients 
who at no time showed murmurs or other evi- 
dence of cardiac involvement. Group 2 consisted 
of 29 patients in whom, at the time of rheumatic 
activity, murmurs and other evidences of cardiac 
involvement were present but subsequently dis- 


*From the Cardiac Clinic and Medical Service, Beth Israel Hospital, and 
the Department of Medicine, Harvard Medical School, Boston. 
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appeared. Group 3 included 36 patients who 
showed a persistent but inconsequential systolic 
murmur. 

In Group 1, the rheumatic fever did not appear 
to differ clinically from that in the other two 
groups; it was just as severe, the associated fever 
was as great, the duration of illness was as long 
and the recurrences seemed to be as frequent. The 


Taste 1. Classification of 175 Consecutive, Unselected 
Cases of Acute Rheumatic Fever According to Cardiac 


Damage. 
CLASSIFICATION No. oF Per 
Cases CENT 
No evidence of heart disease................. 86 49 
21 12 
Group 2: murmurs disappeared........... 29 16 
Group 3: systolic murmurs persisted... ... 36 21 


average age at the time of the first attack was 
fourteen, and the follow-up period averaged six and 
a half years. Eight patients had multiple attacks. 

In Group 2, the average age at the time of the 
first attack was fourteen, and the follow-up period 
averaged eight years. Thirteen patients had mul- 


Data on the Disappearance of Murmurs in 29 
Cases of Acute Rheumatic Fever. 


2. 


No. oF Cases 


Systolic murmur became inconstant.................-.ee2008 4 
Apical systolic and diastolic murmurs disappeared. . . 
Apical systclic and diastolic and aortic diastolic murmurs 


tiple attacks. Six had electrocardiographic changes, 
such as a lengthened PR interval or abnormalities 
of the T waves or the ST intervals. Three showed 
an enlarged heart by x-ray and 3 had pericarditis. 
All these evidences of cardiac injury, as well as 
the murmurs, subsequently disappeared. The type 
of murmur is shown in Table 2. Of the 6 pa- 
tients who had apical systolic and diastolic mur- 
murs, only 3 had enlarged hearts by x-ray at the 
time the murmurs were present. 

In Group 3, the murmurs were such that they 
would have been regarded as functional but for 
the history of rheumatic fever. In several cases 
the murmur was known to have existed prior to 
the first attack of rheumatic fever, following 
which it did not change. It is possible, of course, 
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that there was previous unrecognized rheumatic 
infection. In all cases the murmur was soft and 
faint, and varied even to the point of disappear- 
ance with respiration or position. The average age 
at the time of the first attack was thirteen, and the 
follow-up period averaged seven years. Eighteen 
patients had multiple attacks. As in Group 2, 
there were patients who showed other evidence 
of cardiac involvement at the time of activity. 
Seven had electrocardiographic changes, 3 had en- 
larged hearts by x-ray and 3 had pericarditis. At 
the last examination, all 36 patients had normal- 
sized hearts and were symptom-free, and the 
fluoroscopic and electrocardiographic examinations 
gave normal results. While some patients may 
have minimal changes in the endocardium, the 
signs did not warrant a diagnosis of valvular de- 
formity and the group as a whole must be re- 
garded as free from heart disease. The clinical 
evidence of rheumatic fever was not different in 
respect to severity, duration or recurrences from 
that seen in the patients whose hearts remained 
permanently damaged. 


CoMMENT 


It is known that some patients with acute rheu- 
matic fever escape permanent organic valvular 
damage.’* The present study confirms this fact 
in a striking manner, and indicates that the inci- 
dence of those escaping permanent cardiac dam- 
age — 50 per cent — is higher than that in any other 
published series.* It is generally believed that the 
more severe the infection or the greater the num- 
ber of recurrences, the more apt is the patient to 
develop permanent cardiac injury. This belief, 
however, is not substantiated by the findings here 
reported. The rheumatic infection in the patients 
who recovered without permanent heart disease 
was no different clinically from that in the others, 
being just as severe in its manifestations and in 
its evidences of serious heart involvement, that is, 
cardiac enlargement, pericarditis and electrocardio- 
graphic changes. There was no difference in the 
measurable duration of the rheumatic activity or 
in the incidence of cases with multiple attacks. Al- 
though the average age at the time of the first 
attack was somewhat higher in this series than 
in those reported elsewhere, 35 patients were un- 
der ten at the time of their first rheumatic in- 
fection. 

Of the 86 patients who escaped permanent car- 
diac damage, 42 had multiple attacks of rheumatic 
fever. It would appear, therefore, that patients 

*It should be noted that the average age at onset of rheumatic fever 
in our patients is higher than that in some of the series reported by other 
authors. Most observers, we believe, would attribute the great incidence 
of complete and permanent cardiac recovery in our cases to this factor. 
This relation between permanent cardiac damage and the age of onset 


of rheumatic fever is being investigated and will be reported in a separate 
communication. 
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who recover without permanent organic heart 
changes from a first attack have an excellent 
chance of doing so from subsequent ones. This 
conclusion is similar to that recently reached by 
Boone and Levine.* This fact is of important 
prognostic and therapeutic significance, and makes 
possible the less rigid restriction of activity of 
certain patients during subsequent attacks of ac- 
tive rheumatic infection. 

Those patients in whom, following an attack 
of rheumatic fever, a soft, inconstant systolic mur- 
mur persists without other evidence of heart dis- 
ease present a difficult problem for evaluation. Al- 
though recent reports indicate that some of these 
patients may develop signs of valvular deformity 
many months or years after a rheumatic infection, 
they do not state whether the patients were com- 
pletely free of murmurs in the intervening years. 
In the present series, during follow-up periods 
of observation averaging seven years, none of the 
patients with persistent systolic murmurs showed 
evidence of progressive valvular involvement. In 
other cases all murmurs disappeared during the 
follow-up period. This finding is similar to the 
observations of other authors.*»* Inasmuch as sev- 
eral patients had normal-sized hearts by x-ray at 
the time the murmurs were present, it would ap- 
pear that cardiac dilatation is not the sole ex- 
planation for the disappearance of murmurs. Since 
the physical signs can change, it is necessary to 
delay for several years the final evaluation of the 
status of the heart following an attack of rheu- 
matic fever. 

ConcLusions 


Fifty per cent of a group of 175 patients with 
acute rheumatic fever showed no evidence of heart 
disease after follow-up periods averaging seven 
years. 

There is no constant relation between the se- 
verity of the illness or the number of recurrences 
and the development of cardiac damage. 

Patients who show no permanent organic heart 
changes following the first attack of rheumatic 
fever are prone to escape permanent injury despite 
further attacks. 


The final evaluation of the state of the valves 
must be delayed for several years after an attack 


of rheumatic fever. 
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INFECTIONS OF THE UPPER URINARY TRACT IN 
THE DIABETIC PATIENT* 


Artruur D. Batpwin, M.D.,t ann Howarp F. Root, 


BOSTON 


N AN earlier publication from the George F. 

Baker Clinic, Sharkey and Root’ reported that 
18 per cent of 196 diabetic patients examined post 
mortem showed serious infection of the urinary 
tract. This paper presents further studies based 
on 86 cases of infection of the kidneys and on 143 
autopsies of diabetic patients encountered in the 
period 1934-1939, 


ETIOLocy 


If diabetes should be suspected in the presence 
of a carbuncle, it should be sought as a factor also 
in acute or chronic renal infection. Diabetic renal 
infections are excessively frequent, and present 
special difficulties in diagnosis and treatment. 

Certain basic characteristics of diabetes predis- 
pose to the development of infections of the uri- 
nary tract. Glycosuria itself favors the persistence 
and multiplication of pathogenic organisms in the 
urinary tract. Secondly, in patients with uncon- 
trolled diabetes the excessive excretion of the nitrog- 
enous products of protein catabolism adds further 
nutrient material for the urea-splitting organisms. 
Ketonuria, a factor antagonistic to the growth of 
some of the pathogenic organisms in the non- 
diabetic subject, fails to exert any apparent thera- 
peutic effect on acute renal infections during dia- 
betic acidosis. Indirectly, glycosuria, by causing 
pruritus vulvae and its attendant local traumatiza- 
tion, favors in women the direct invasion of the 
urinary bladder. 

Consequent on the frequency of infections of 
the skin, diabetic patients have a higher incidence 
of septicemia, particularly due to organisms of the 
staphylococcal group. Positive blood cultures are 
common in severe diabetic sepsis, and in a hospital 
dealing to a large extent with diabetic patients, 
positive cultures far outnumber those reported in 
general hospitals. The frequency of renal cortical 
abscess in such septicemias is striking. Some special 
local susceptibility, such as may be caused by the 
presence of glycogen deposits in the renal tubules, 
may exist in addition to the anatomical vulnera- 
bility of renal structure, allowing the organisms to 
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gain a foothold. Bacteria are notoriously prone to 
attack damaged structures. 

Finally, uncontrolled diabetes is a cause of vari- 
ous neuropathic conditions, usually termed dia- 
betic neuritis, one of which may produce disturb- 
ances in innervation, culminating in “cord blad- 
der.” This special cause of infection of the 
urinary tract is particularly difficult to treat. 
Though the mechanism is unknown, it is most 
probably a degeneration of the central nervous 
system of a reversible sort, as evidenced by the 
high total protein of the spinal fluid in many cases. 
Seven cases from this clinic were reported by Jor- 
dan and Crabtree* in 1935. 

Paralysis of the bladder is seen occasionally in 
young patients of both sexes with uncontrolled 
glycosuria. It occurs most frequently in cachectic, 
neglected diabetic women with prolonged infec- 
tion and gangrene of the lower extremities, who 
may present retention of urine from the time 
of hospital entry. 

The majority of diabetic patients in this study 
presented other potential causes for renal infection, 
which may be grouped as the common local and 
systemic degenerative effects of age. These include 
old perineal lacerations with cystocele formation in 
women, prostatic hypertrophy and malignancy in 
men, neoplasms of other portions of the urinary 
tract, calculi, nephrosclerosis and, usually, dimin- 
ished circulatory efficiency of varying degree. Al- 
though these predisposing factors are not truly 
peculiar to the diabetic patient, they assume great- 
er significance in view of the previous discussion 
of the essential peculiarities of the diabetic state. 


DracNosis 


Deep infection in the diabetic patient, as in 
or about the kidney, often fails to arouse the 
classic local and systemic manifestations. Fever, 
leukocytosis and localizing tenderness and muscle 
spasm may be absent or equivocal in a patient 
with nausea and vomiting, poorly defined ab- 
dominal pain and marked glycosuria. The uri- 
nary sediment may be misleading. Nevertheless, 
early diagnosis is essential, especially of the side 
involved, if the patient is to recover. 

A detailed history is usually the best single 
guide in the problem. Repeated careful biman- 
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ual palpation will often reveal increase in kid- 
ney size. Heavy percussion in the costovertebral 
angles may help in localization through the acute 
pain produced. Finally, x-ray evidence of cal- 
culi, change in kidney outline, psoas muscle spasm 
and pyelographic studies are of invaluable aid. 
However, the carrying out of retrograde pyelo- 
grams may be hazardous in a sick patient, and 
gaseous distention and reduced renal function 
render the intravenous method unsatisfactory. Oc- 
casionally, after a period of close watching, an 
exploratory flank incision must be made for ab- 
scess drainage or whatever procedure is indicated. 
Such an operation may be as justified and life- 
saving as a laparotomy for an acute condition 
of the abdomen. The following case exemplifies 
the difficulties in point: 


Case 2008. A 48-year-old clothing merchant, diabetic 
for 16 years, entered the hospital complaining of severe 
pain of | month’s duration, radiating down the right thigh. 
He had had a carbuncle of the neck treated at another 
hospital 5 months previously; one of two blood cultures 
taken at that time was positive for staphylococci. Because 
of the pyuria, he had had cystoscopy and retrograde 
pyelography 2 months previously, and to this he attributed 
the pain in the right leg. Four centrifuged specimens 
of urine showed only 0 to 17 white blood cells per high- 
power field, and although he had fever, an elevated white- 
cell count and, later, chills, there were no localizing signs. 
Equivocal tenderness in the kidney region finally became 
definite on the left, and retrograde pyelograms showed 
a mass at the upper pole of the left kidney from which, 
3 weeks after entry, a large amount of pus, containing 
hemolytic Staphylococcus aureus, was drained. By this 
time, however, the patient had developed a true acute 
septicemia due to the same organism, and of this he died 
2 days later. 


Probably the process in this case dated from the 
time of the first carbuncle five months previous to 
admission. The patient’s life might well have 
been saved by operation performed before the 
onset of septicemia. We are led to this opinion 
by the fact that operations for acute renal suppura- 
tion or perinephric abscess in 13 cases of this series 
resulted in recovery in 9. 


Types oF RENAL INFECTION 


Classification into hematogenous and ascending 
types of renal infection has been attempted by 
means of the following criteria. Hematogenous 
infections were defined as occurring in patients 
previously without urinary symptoms or path- 
ologic urinary sediment in whom there was a 
history of a distant primary infected focus, with 
or without bacteriological evidence of invasion 
of the blood. Such cases presented no evidence 
of a previous cystitis or prostatitis. Under ascend- 
ing infections were included cases with a history 
of previous disease of the urinary tract, with 
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pyuria and evidence of mechanical obstruction, 
with or without gross changes in the drainage sys- 
tem revealed by pyelography. 


RENAL INFEctTIons at AUTOPSY 


The statistical survey of 3000 routine autopsies 
by Ophiils*® in a large general hospital has been 
used to establish the frequency of serious renal 
infection in the population at large. Four per 
cent of the cases were found to have sepsis of the 
upper urinary tract. Diabetes was present in only 
1 per cent of the 3000 cases. Of the 123 cases 
with infection of the upper urinary tract, 19 (15 
per cent) represented metastatic abscesses, a ma- 
jority of which were secondary to septic endo- 
carditis. One hundred and four cases (85 per cent) 
showed ascending infection of the urinary tract, 
of which an eighth were associated with stone, 
a quarter were secondary to bladder paralysis and 
a third were the result of prostatic hypertrophy. 

The present series consists of 143 autopsies of 
diabetic patients performed under the supervision 
of Dr. Shields Warren at the New England Dea- 
coness Hospital between August, 1934, and August, 
1939, of which 31 cases (22 per cent) showed kid- 
ney infections. Of these, 12 (38 per cent) repre- 
sented metastatic processes, secondary to major 
skin infections in 6 cases and secondary to septic 
endocarditis in none. Eighteen cases (58 per cent) 
were the result of ascending infection, which, al- 
most without exception, was generalized in type. 
In 1 case the type of infection was not determined. 

From the same clinic in 1935 Sharkey and Root’ 
published a series of 35 purulent renal infections 
discovered in 196 autopsies on diabetic patients 
between 1919 and 1934; 26 (74 per cent) were 
hematogenous, 5 (14 per cent) were ascending 
and the nature of 5 was unknown. 

A comparison of the Ophiils and the Sharkey 
and Root series and our own is shown in Table 1. 


Taste 1. The Incidence of Infection of the Urinary Tract 
in Three Autopsy Series. 


INFECTION 
or Uprer 


NUMBER Tyre 
Series or or 
AUTOPSIES Case 
NO. OF PER 
CASES CENT 
Sharkey and Root' (1914-1934) 196 Diabetic 
Baldwin and Root (1934-1939) 143 Diabetic x & 


It will be seen that serious renal infections were 
found at autopsy to occur five times as frequently 
in the diabetic as in the general group. 


Compinep Autopsy AND CLINICAL MATERIAL 


Study of the files of the George F. Baker Clinic 
from August, 1934, to August, 1939, discloses a 
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total of 86 cases of renal infection in diabetic 
patients. Subtracting the 31 autopsied cases and 
the 6 additional deaths without postmortem, there 
remain 49 patients, or more than one half, who 
recovered from their infection sufficiently to leave 
the hospital. However, 22 of these cases were 
diagnosed as pyelitis, leaving 27 with non-fatal 
purulent parenchymal involvement as opposed to 
the 37 fatal cases. This gives for the total of 
64 cases of parenchymal renal infection a mortality 
of 58 per cent. 

Of the 64 cases with parenchymal involvement, 
16 (25 per cent) were hematogenous infections 
and 47 (73 per cent) were ascending infections; 
1 was unclassified (Table 2). The high mortality 


Taste 2. Results of Parenchymal Renal Infection in 64 
Diabetic Patients. 


ASCENDING HEMATOGENOUS UNCLASSIFIED 


REsuLts INFECTIONS INFECTIONS INFECTIONS 

NO. OF, PER NO. OF PER NO. OF PER 

CASES CENT CASES CENT CASES CENT 

ae 21 45 15 93 1 100 

Recovered ...... 26 55 1 7 0 0 
47 16 1 


of the hematogenous type, 93 per cent, is a chal- 
lenge to earlier diagnosis and operation. 

The above figures indicate the possibility of 
recovery for patients with severe kidney involve- 
ment even though diabetic. In 19 cases of as- 
cending renal infection arrest or cure occurred, 
usually by means of some major surgical pro- 
cedure; that is, in the above group there were 
3 cases with nephrectomy, 2 with nephrostomy, 2 
with ureteral lithotomy, 3 with drainage of an 
abscess and 3 with stricture dilatation. On the 
other hand, such procedures may be only ameliora- 
tive and at least 1 of the cases (No. 3683) receiv- 
ing nephrectomy subsequently developed infection 
of the opposite kidney and died from uremia eight 
years later. 


SEx 


In the hematogenous group, the sexes were 
equally represented. However, there were nearly 
twice as many females as males in the ascending 
infection group. This difference may be due to 
the greater incidence of diabetes in women in 
the later age group and the greater number of 
diabetic girls and women admitted to the clinic. 
In part, however, it represents the increased sus- 
ceptibility of the female urinary tract to infection 
for anatomical reasons, which include the short 
distance from the urethral meatus to the bladder 
and the close proximity of the vaginal flora. 
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AGE 


The frequency of blood-borne infections is a 
rather constant one at all ages. The ascending 
infections show a slow rise for the first five dec- 
ades to the age of fifty, when the frequency sud- 
denly rises abruptly for two decades, probably 
owing to the influence of prostatism, cystocele, 
calculi and so forth, to fall again at seventy years. 


DuraTION AND Controt oF DiaBETES 


Wide variations in the duration of diabetes are 
to be found, from two months to twenty-three 
years, so that no direct correlation can be made. 
The greater the duration of the disease, the older 
the patient and the more advanced the degenera- 
tive vascular changes, the lower is the resistance 
of the patient. On the other hand, it must be 
concluded, as did Sharkey and Root,’ that in- 
creased susceptibility to infection is developed soon 
after onset of diabetes. 

The influence of control of diabetes is in part 
directly reflected in the development of boils, car- 
buncles or other primary sources of infection lead- 
ing to septicemia, a special danger in diabetic 
coma. 


Urinary ObsstructTION 


Calculi in the upper urinary tract were present 
in 14 of the 47 cases of ascending infection, again 
with an incidence in females nearly twice that in 
males. It is often difficult to know whether infec- 
tion or stone formation developed first, since each 
may initiate the other. Obstruction due to hyper- 
trophy of the prostate, new growths, malignant 
and benign, and stricture were all represented in 
a total of 10 cases and paralysis of the bladder in 
3 cases, leaving 20 cases (43 per cent) in which no 
mechanical cause was evident. 


PYELITIs 


The 22 cases of pyelitis collected from 1934 to 
1939 emphasize an important point; namely, that 
pyelitis often represents in the diabetic patient 
the inception of a purulent renal lesion. The 
practice of catheterization postoperatively and in 
diabetic coma to obtain specimens of urine as a 
guide to insulin therapy is a dangerous one. Re- 
gardless of the precautions taken, the chance of 
introduction of infection is great. At least 3 ju- 
venile diabetic patients in this series developed 
acute pyelitis, which directly or indirectly con- 
tributed to their death, following such a procedure. 
For the management of cases of coma, resort 
should be made to frequent determinations of the 
chemical constituents of the blood. When reten- 
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tion of urine occurs, the use of synthetic para- 
sympathetic stimulants, such as Doryl, has been 
effective in some cases. In this connection, it is 
possible that low spinal anesthesia by novocain 
may disturb the neurologic mechanism of bladder 
control, particularly in the presence of chronic cys- 
titis. Possibly the same results would be obtained 
with inhalation anesthesia. The answer to the 
question remains unsettled. Cases of neurogenic 
dysfunction of the bladder following spinal anes- 
thesia are reviewed by Peirson and Twomey™ 
who report a recent case. Their patient, a sixty- 
year-old man, developed complete retention of urine 
after spinal anesthesia, which was finally relieved 
by resection of the presacral nerve. 

Pyelitis is regarded by some clinicians and path- 
ologists (Boyd*) as always associated with some 
parenchymal involvement of the kidney, that is, a 
pyelonephritis of mild degree. This may be an 
extreme view, but the condition in some cases is 
certainly the beginning of a chronic infection, 
particularly if there is an anatomic fault that fa- 
vors stasis. On the other hand, many patients re- 
ceiving adequate treatment apparently recover. 
In Case 6287, a diabetic dwarf with pulmonary 
tuberculosis had clinical pyelitis in 1935 under 
hospital observation, yet an autopsy in 1939 showed 
no signs of kidney infection, though chronic cys- 
titis was present. 


BACTERIOLOGY 


For staphylococci as well as for streptococci, 
ability to produce hemolysis in a blood-agar plate 
is one of the most reliable indices of virulence, 
short of actual animal-inoculation studies. Accord- 
ing to Zinsser,® the quantity of hemolysis is ap- 
proximately proportional to virulence and lethal 
toxicity. The value of the test for hemolysis by 
Staphylococcus aureus is strikingly borne out in 
this series. 

The organism responsible for acute pyelitis was 
in a great majority of the cases the colon bacil- 
lus, which was obtained in 11 out of 13 cases 
studied. In 3 cases it was grown in association 
with S. albus. The latter organism, according to 
Schulte® at the Mayo Clinic, may be found as a 
nonpathogenic inhabitant of the normal urinary 
tract, in contrast to S. aureus, which is never iso- 
lated from the urine of normal subjects of either 
sex or from the prostatic secretion of normal male 
subjects. In general, this has been confirmed in 
our experience. One patient proved to have a 
Bacillus proteus infection, another a hemolytic 
S. aureus infection. In none of the above cases 
of pyelitis did the patient succumb. 

In the patients with parenchymal renal infec- 
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tion of the ascending type, the colon bacillus was 
again in predominance, that is, present in 19 out 
of the 33 cases studied, 4 of the patients succumb- 
ing primarily to the kidney complications. Non- 
hemolytic S. aureus was cultured in 8 cases, and 
of these it was in association with the colon bacil- 
lus in 6. The hemolytic form was recovered in 
6 cases. In all, the patients were gravely ill, 4 suc- 
cumbing to septicemia; the other 2 recovered from 
an almost moribund state, following nephrectomy 
in one case and following drainage of a para- 
nephric abscess in the other. 

The bacteriology of the hematogenous group 
was quite different from that of the ascending 
infections. Hemolytic S. aureus was cultured in 
11 of 13 cases, organisms in the others being non- 
hemolytic S. aureus and the colon bacillus. Of 
the group with hemolytic S. aureus, all but 1 pa- 
tient died of the infection. This fact, taken to- 
gether with the outcome of the 6 cases cited in 
the preceding paragraph, establishes the serious- 
ness of any infection of the urinary tract caused 
by this organism. It also makes imperative long- 
continued follow-up treatment, for cases of pyelitis 
developing after catheterization during coma, such 
as Case 17908, a child of four, in whom this or- 
ganism was recovered. 

The hemolytic S. aureus, therefore, is the béte 
noire of the diabetic patient, and unfortunately 
in diabetic blood and wound cultures staphylococci 
are predominately present. It is well known that 
differences exist in the types of lesions produced 
by bacteria and that accordingly the host must 
cope with different situations. Staphylococci by 
their necrotizing power are self-localizing in the 
nondiabetic subject, but this is not true of the 
diabetic patient, who is apparently deficient in 
his power of resistance and unable to throw up a 
protective inflammatory barrier that will limit the 
infection and prevent invasion of the blood stream. 
As a result, in diabetic patients staphylococci act 
like streptococci. 


TREATMENT 


General Principles 


A few words regarding the methods of study 
and treatment found useful in the diabetic clinic 
may be of value. Recently a nurse has been es- 
pecially assigned to the group of patients with 
infections of the urinary tract. On a special form 
she keeps a daily record of microscopic examina- 
tions of the urine, four-hour determinations of 
urinary pH by nitrazene paper, chemical studies 
of the blood and urine, and drug therapy, includ- 
ing sulfanilamide, mandelic acid and so forth. 
The indication for catheterization is recorded, as 
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well as the quantity of urine voided prior to the 
procedure, the amount obtained by catheter and 
the time interval between the two, for an ac- 
curate determination of residual urine. Culture 
of the first specimen obtained by catheter with 
microscopic examination of the sediment is a rou- 
tine procedure, and is especially important in all 
postoperative patients with urinary difficulty re- 
quiring drainage. Pending the bacteriological re- 
pert, antiseptic therapy is started orally with 10 
gr. of methenamine and 10 gr. of sodium acid 


phosphate three times a day, and fluids are forced. 


Routine catheterization and the instillation of 
Mercurochrome at the conclusion of all gyneco- 
logical operations, as advised by Woodruff and 
Te Linde,’ have not been employed. Indeed, in 
this series no cases were found in which infection 
of the upper urinary tract had followed an opera- 
tion. 

Cases with paralysis of the bladder require re- 
peated catheterization, tidal drainage or constant 
drainage with irrigations for varying periods. The 
last-named is best carried out by a closed system 
with Y-tube connections to a sterile irrigation 
flask. Weekly trials for spontaneous micturition 
should be made while drainage is suspended, with 
repeated measurement of the residual urine, which 
sheuld not be allowed to exceed 200 cc. in amount. 
Ultimately with high-vitamin therapy, including 
particularly the vitamin B complex, good diabetic 
control and general supportive measures, normal 
neurologic function often returns. The great neces- 
sity in this period of treatment is the prevention 
of overdistention of the bladder and of acute as- 
cending renal infection, by instituting proper asep- 
tic bladder management, as is illustrated by the 
following case. 


Case 18031. A 66-year-old housewife, with diabetes 
of 8 years’ duration, was admitted in a toxic, emaciated, 
anemic condition with a temperature of 102.4°F., secondary 
to an extensive infection of the left foot of over 3 months’ 
duration. She was unable to void spontaneously, and after 
7 hours was catheterized, 480 cc. being removed. The 
procedure was repeated twice daily for 3 weeks, at the end 
of which time constant drainage was instituted. After 
3 days of diabetic regulation and hydration, a closed 


* amputation of the left thigh was done under spinal anes- 


thesia, following which there was a drop in the tempera- 
ture and pulse. A chill occurred on the 10th postoperative 
day consequent to infection of the stump, which was 
drained. Pus appeared in the urine, and a culture showed 
colon bacilli, which were also obtained from the stump 
wound. After a week on constant drainage with irriga- 
tions, repeated attempts were made to eliminate the cathe- 
ter, fortified by the use of strychnine sulfate and of syn- 
thetic parasympathetic stimulants, such as Mecholyl Bro- 
mide, 400 mg. three times a day, but without avail other 
than the development of a desire to void. The chemical 
constituents of the blood were normal, as were the results 
of lumbar puncture, except for a finding of 140 mg. total 
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protein in 100 cc. of fluid. A second trial with injection 
of Doryl (0.25 mg.), after 10 more days of constant drain- 
age and the use of a vitamin B, preparation, finally induced 
spontaneous voiding, with a gradual decrease in residual 
urine to 135 cc. The patient was discharged 3 months 
after entry, taking iron and a urinary antiseptic and walk- 
ing on a peg leg. Six months later she had gained 25 
pounds and had no urinary difficulties. 


Mechanical factors of prime importance are 
cystocele in women and prostatic enlargement in 
men. In order to rule out some cause for obstruc- 
tion in the upper urinary tract, it has been cus- 
tomary first to employ excretion pyelography. Be- 
cause of the extreme danger of introducing a viru- 
lent secondary organism or of stirring into ac- 
tivity a latent process by the procedure of ureteral 
catheterization, retrograde pyelography is done 
only if the information obtained by excretion py- 
elography is inadequate. One case in this series 
followed just such a tragic, prematurely hastened 
course. 

Early consultation with a genitourinary surgeon 
is essential, and we are especially indebted to Dr. 
Harvard H. Crabtree for advice in the treatment of 
these cases. There is every reason to believe, in 
retrospect, that in nearly every one of our fatal cases 
the process was so localized at an earlier period 
that, had operation been performed, the life of 
the patient might have been saved. This means 
being alert to the possibilities and learning to rec- 
ognize the early signs of renal and perirenal in- 
volvement, and thus by the establishment of drain- 
age preventing in many cases an overwhelming 
and fatal infection. Every diabetic patient with 
a recent purulent infection, such as a carbuncle, 
should have a monthly health investigation for at 
least half a year. Serious attention should be paid 
to any suspicious symptoms. 

Urinary calculi should not escape detection. Too 
often, even today, hyperparathyroidism is over- 
looked. The latter should be ruled out by studies 
of the blood calcium and phosphorus; when it has 
been disproved, a regime of diet should be out- 
lined unfavorable to the recurrence of the stones, 
based on the chemical nature of the stone re- 
moved. 

CHEMOTHERAPY 


All our cases have required chemotherapy, often 
as an adjunct to surgery. Very rigid standards 
must be set up for cure, including elimination of 
pyuria and two negative, catheterized cultures of 
the urine. Because of the bacteriostatic effect of 
medication, cultures must not be taken until three 
or four days after the cessation of therapy. The 
choice of a drug depends on the organism present, 
the pH of the urine and the ability of the patient 
to tolerate the selected drug in effective dosage. 
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Success depends to a tremendous degree on the 
absence of stasis. 

In the experience of this clinic, no drug has 
been tried which is effective against the staphylo- 
coccus in concentrations that the average patient is 
able to tolerate. Sulfanilamide and its less toxic 
derivative, Neoprontosil, have been employed for 
adults in doses of 15 to 20 gr. six times a day, with 
equal amounts of sodium bicarbonate and_ re- 
striction of fluid intake to 1500 cc. The frequency 
of the dosage is important, particularly with Neo- 
prontosil, because of the rapid urinary elimination 
of 85 to 90 per cent of the drug in four or five 
hours (Cook*). According to Lockwood and 
Lynch,’ the presence of the products of tissue 
destruction completely blocks the effect of sulfan- 
ilamide. 

Although sulfamethylthiazol and _ sulfathiazol 
have recently been used in cases of staphylococcal 
infections, our experience is too limited to justify 
an opinion of their effectiveness. Rather encour- 
aging reports (Campbell’®) concerning the use of 
neoarsphenamine intravenously have recently ap- 
peared. It must be pointed out, however, that the 
majority of our patients taking the above drugs 
were gravely ill at the time of inception of treat- 
ment, or else had renal mechanical obstruction. 

Against the colon bacillus, 30 gr. of ammonium 
mandelate four to six times a day, together with 
one third this quantity of ammonium chloride, 
has been a great aid. In cases of pyelitis with- 
out obstruction it is often curative. However, am- 
monium mandelate is useless in urine with a pH 
higher than 5.5. Therefore when alkalinity per- 
sists, despite the use of such acidifying agents as 
an acid-ash diet and ammonium chloride, trial 
had best be made with sulfanilamide, which works 
best in alkaline solutions (Helmholz and Oster- 
berg’). Further prolonged unsuccessful acidi- 
fication therapy, by mobilization and excretion 
of calcium and phosphorus, may lead to the rapid 
formation of stone (Chute’*). 

Against the beta hemolytic streptococcus, 15 to 
20 gr. of sulfanilamide, six times a day, with equal 
doses of sodium bicarbonate, has provided more 
than one therapeutic triumph. 


INFECTIONS OF THE PROSTATE 


Infections of the prostate should not enter into 
the discussion of infections of the kidney, but 
they are at times closely allied. Eight cases of 
prostatic abscess occurred in this series. In at 
least 4 cases the abscess served as a focus for the 
development of septicemia and renal infection. In 
all 6 of the cases in which culture was obtained, 
the organism grown was hemolytic S. aureus. 
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The seriousness of the condition is exemplified by 
the facts that 5 of the 8 patients died and that 
the fatal outcome was directly due to the infec- 
tion. Here is additional evidence of the suscep- 
tibility of the diabetic patient to staphylococci. It 
also emphasizes a site of origin that can be easily 
overlooked; this possibility has been pointed out 
for the nondiabetic patient as well (Kickham and 
Welch”*). 


SUMMARY 


A study is presented of 86 cases of renal infec- 
tion in diabetic patients in the last five years at 
the George F. Baker Clinic, of which 37 were fatal, 
with 31 autopsies. 

Diabetic cases in varying degrees present unique 
factors predisposing to infection of the urinary 
tract. 

Infections of the urinary tract are more fre- 
quent, more protracted and more serious in out- 
come in the diabetic patient than in the non- 
diabetic. 

A decrease in the incidence of the hematogenous 
type of renal infection has occurred in the last 
five years, as compared with the pre-insulin and 
early-insulin eras. 

The mortality of hematogenous renal infections 
in diabetes is high, owing to the fact that such 
infections are caused almost exclusively by hemo- 
lytic Staphylococcus aureus. Through early rec- 
ognition and surgery, much can be done to lower 
the mortality. 

The interval between a purulent infection of the 
skin and the onset of symptoms due to renal infec- 
tion may be deceptively long, warranting periodic 
check-ups. 

The colon bacillus is the most frequent patho- 
genic organism for both pyelitis and the parenchy- 
mal ascending type of infection. The streptococ- 
cus in any form has been rare. 

Catheterization of diabetic patients should be 
employed only as an absolute necessity. 

In the absence of mechanical obstruction, am- 
monium mandelate for the colon bacillus and sul- 
fanilamide for streptococci have proved very suc- 
cessful therapeutic agents. No drug has yet given 
favorable results in kidney infections due to hemo- 
lytic S. aureus. 

Prostatic abscess is a genitourinary focus of in- 
fection easily overlooked, and highly fatal to dia- 
betic patients, usually through septicemia and 


renal infection. 
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REPORT ON MEDICAL PROGRESS 


RADIATION THERAPY 
Ricuarp Dresser, M.D.* 


BOSTON 


TECHNICAL CONSIDERATIONS 


XPERIMENTS have been carried on at the 
Massachusetts Institute of Technology by 
members of the high-voltage research group, using 
cathode rays (electrons emanating from a hot fila- 
ment in a vacuum) accelerated by potentials as 
high as 1,500,000 volts. It has been found that a 
penetration of about 7 mm. in human tissue can 
thus be obtained. This range is sufficient for ex- 
ploring some of the physiologic effects of cathode 
rays, and may later prove of medical interest in 
the treatment of superficial malignant conditions. 
Cathode rays are believed to have the advantage 
of producing less skin damage than do roentgen 
rays, and of delivering higher intensities at the 
inner portion of a neoplasm. It is expected that 
in the future substantial increases in voltage will 
be made so that the penetration of cathode rays 
can be gradually extended to more deep-seated 
malignant tumors. The generator” used in this 
research is adaptable to the production of x-rays 
and is now in routine operation at the Massachu- 
setts General Hospital. 
Merritt® describes a technic for the x-ray treat- 


ment of new growths within the mouth and of 


the uterine cervix by means of specially designed 
intra-oral and intra-vaginal cones. Twenty-five 
cases of intra-oral carcinoma have been treated to 


_ date, 16 of which have been followed for twelve 


to twenty months. Of these 50 per cent have 
shown no local recurrence. 

Avoiding any controversy as to the relative 
value of high-voltage and low-voltage therapy, 
Carty and Ray‘ report their experiences with low- 
voltage, high-intensity x-radiation in experimental 
animals and in 12 patients suffering from brain 
and cord tumors. This type of treatment is so 
new that no conclusions as to its ultimate value 
can be drawn. It seems, however, to offer some 
promise. This therapeutic method has become 


*Roentgenologist, Collis P, Huntington Hospital, Boston. 


available through the great advancement that 
commercial x-ray concerns have made in the 
construction of flexible, shock-proof radiothera- 
peutic apparatus. 


TREATMENT OF MALIGNANT CONDITIONS 


A most comprehensive and encouraging pub- 
lication on the treatment of carcinoma of the 
uterine cervix has been made by Smith and 
Pemberton.® These authors report on 780 cases 
with indisputable pathological confirmation of the 
disease. The best percentage of five-year sur- 
vivors among unselected cases (42 per cent) was 
achieved by the administration of radium plus sup- 
plementary x-radiation. The adjuvant effect of 
x-radiation becomes even more apparent in those 
patients who received at least 3200r: 47 per cent 
were alive at five years. It is noted that with 
heavy external roentgen radiation there is a great- 
er percentage of complications than occurs when 
radium alone is used. No significant difference 
in behavior or response to therapy can be dis- 
cerned between adenocarcinoma and squamous- 
cell carcinoma. Clinical classification and path- 
ological grouping are omitted as practically useless 
in the evaluation of therapy. It is observed that 
with the proved results from the use of x-ray and 
radium in the treatment of carcinoma of the cer- 
vix, the indications for surgery are becoming very 
much restricted. 


Fricke and Bowing® point out that in cases of 
carcinoma of the cervical stump careful irradia- 
tion can accomplish much and that the prognosis 
is not hopeless. However, much remains to be 
accomplished in the way of prevention. The seri- 
ousness of carcinoma of the surgical stump must 
be publicized and re-emphasized. Whenever a 
subtotal hysterectomy is performed a conscientious 
examination of the cervix should be a requisite. 
After such an operation the patient should have 
pelvic examinations at stated intervals, and should 
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be instructed to come to the surgeon voluntarily 
for attention if vaginal bleeding occurs. 

The x-ray treatment of 14 cases of primary in- 
operable carcinoma of the bladder is reported by 
Pfahler.’ When the tumor does not regress com- 
pletely from the effects of external treatment, ful- 
guration by the cystoscopist is recommended. 
Fifty per cent of these cases have been free of dis- 
ease from two to nine years. 

Payne® reports on malignant tumors of the 
testicle. He advocates that treatment be started 
early, and prefers a combination of radiation and 
surgery. The Aschheim-Zondek test is recom- 
mended in doubtful cases, and should be used to 
detect recurrences and to follow the response to 
radiation therapy. 

Ninety-four cases of lymphosarcoma of the stom- 
ach have been added to the literature by Archer 
and Cooper.’ Thirteen five-year cures in the 
series have been disclosed, 8 accomplished by ir- 
radiation, 1 by surgery and 4 by a combination of 
surgery and radiation. The authors believe that 
surgery is of limited value and should be confined 
to sharply defined small lesions. 

It is generally agreed that surgery is the method 
-of choice in the treatment of carcinoma of the 
colon, and that radiation should be reserved for 
those cases which are inoperable or recurrent 
after operation. Treatment with 200-kilovolt roent- 
gen rays has given such discouraging results that 
it has been largely discontinued. X-rays pro- 
duced at higher voltages seem to afford better pal- 
liation, and large doses are tolerated with less 
general reaction on the part of the patient. Relief 
from pain, diminution of bleeding and regression 
in the size of the growth have been observed.” 

Meland™ believes that radiation is preferable 
to surgery in carcinoma of the anus. This lesion 
almost always belongs to the epithelioma group, 
and histologically it is the type that responds 
readily to x-ray or radium or a combination of the 
two. The curability ranks on a par with sur- 
gery and the morbidity is low. The physiologic 
sphincter control is retained except where the 
sphincter is already partly destroyed by disease. 

In considering preoperative and postoperative 
x-ray treatment of carcinoma of the breast, Pen- 
dergrass and Hodes express some doubt as to 
the efficacy of this method as a routine proce- 
dure. Schmitz, however, in discussing this paper 
draws a comparison between 75 cases which were 
treated with surgery alone, and 75 treated by 
radical mastectomy plus radiation. At the end of 
five years the percentage of survivors from sur- 
gery alone was 18 per cent. The five-year sur- 
vival of those patients who received radiation in 
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addition to surgery was 37 per cent. Schmitz 
points out that the radiation dose which he em- 
ployed was considerably larger than that used by 
Pendergrass and Hodes. 

Taylor and Meltzer’® report on inflammatory 
carcinoma of the breast. This type of lesion oc- 
curs in 4 per cent of breast neoplasms. The con- 
dition is to be distinguished from true inflamma- 
tion, radiation dermatitis, Paget’s disease, adeno- 
sarcoma, lymphoma, chemical irritations and so 
forth. A differential diagnosis is often exceeding- 
ly difficult. Treatment of these cases has not 
been satisfactory. Surgery has been followed by 
early metastasis to the supraclavicular nodes, skin 
recurrences and invasion of the remaining breast. 
Irradiation may produce early spectacular improve- 
ment, but unfortunately this does not last. 

Craver" believes that aspiration biopsy is es- 
sential for the earlier diagnosis of a large pro- 
portion of cases of carcinoma of the lung, and 
that treatment of this disease by high-voltage roent- 
gen irradiation can accomplish a great deal in a 
palliative way. With improvement in roentgen 
technic, better results may be anticipated in a 
disease which in the great majority of cases is 
not suitable for surgical intervention. 

Mallet’® has treated over 600 cases of widely 
disseminated malignancy by exceedingly small dai- 
ly doses of x-ray given at a long distance. Al- 
though statistical data cainot be offered to show 
that many of these patients have been cured, it is 
nevertheless definitely stated that in most cases 
life was prolonged and symptoms ameliorated. 

In a brief review covering the use of super- 
hard x-rays in the treatment of cancer, Mudd*® 
enumerates its advantages over 200-kilovolt treat- 
ment as fellows: increase of skin tolerance, based 
on the dosage measured with a standard air cham- 
ber; greater penetration of the beam itself, pro- 
viding intrinsically a greater depth dose at 10 cm.; 
relative independence of depth dose and of portal 
dimensions, thus permitting the selection of mul- 
tiple therapeutic fields of just sufficient size to 
include the volume to be irradiated (the skin area 
in this way can be used to greater advantage in 
planning treatment, and irradiation of tissues and 
organs adjacent to the tumor minimized); the 
more uniform distribution of radiation at 10 cm. 
depth; and the existence, suggested by some work- 
ers, of a biological advantage due to wave length. 
Mudd sees little value in employing this type of 
radiation for superficially located malignancies, 
but indicates that it is advantageous in the treat- 
ment of deep-seated lesions. These observations 
are in accord with those I’? have recently pub- 
lished. 
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TREATMENT OF Non-MALIGNANT CONDITIONS 


There is an ever-growing interest in the use of 
x-rays and radium in the therapy of nonmalignant 
tumors, infections and endocrine disorders. 

In the treatment of angiomas in children, Pat- 
erson and Tod" evaluate three methods: surgical 
excision, cauterization and irradiation. When the 
lesion is small and there is plenty of tissue avail- 
able to close the incision with tension, a small 
linear scar results from surgery and a safe and 
permanent cure is obtained. Cauterization by 
carbon dioxide snow, electrolysis or diathermy may 
be used for small lesions, but for large lesions 
the white scarring produced is unsightly. Irradi- 
ation either with gamma rays of radium or with 
well-filtered roentgen rays is the method of choice 
in all but capillary angiomas. A high percentage 
of cures results, and if the radiation is properly 
carried out a good cosmetic result without risk 
of damage to the skin may be expected. 


The results of radium treatment in 34 cases 
of fibrous plaque of the penis are reported by 
Fricke and Olds.’® In the earlier stages of the 
condition the prognosis following this type of 
therapy is good; in the later stages, that is, when 
the condition has been present for more than two 
years, treatment should not be urged. 


Irradiation is finding a progressively wider range 
of usefulness in the treatment of paranasal sinus 
infections. Firor and Waters” have obtained good 
results with dosages which are well within the 
limits of safety. 


It is claimed by Brown, Titche and Lawson** 
that x-ray treatment of acute catarrhal otitis media 
results in prompt relief from pain and a return 
of the drum membrane to normal in two or three 
days. In cases of acute purulent otitis media, 
the pain is relieved in a few hours, but the most 
useful effect of roentgen therapy is that exerted 
on the discharge, which instead of continuing for 
four to six weeks following myringotomy or per- 
foration clears up in about a week. Good re- 
sults are also reported in cases of chronic purulent 
otitis media. 


Retropharyngeal swelling in children is readily 
demonstrable by x-ray examination and is usually 
due to some focal infection in the upper-respiratory 
tract, often the nasal accessory sinus. If both the 
focal infection and the retropharyngeal swelling 
are treated promptly with roentgen rays, a retro- 
pharyngeal abscess rarely develops.”* 

It is now fairly well established that the etiologic 
agent in lymphogranuloma venereum is a filterable 
virus. The first manifestation of the disease is 
usually a small ulceration or multiple herpetic- 
like vesicles on the genitalia. The disease is prone 
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to extend to the regional lymphatic nodes, but 
most patients have no systemic complaints. How- 
ever, in some cases there is an elevation of tem- 
perature with chills and sweats. Manifestations 
may occur in the mouth or pharynx as well as 
on the genitalia. Cicatricial changes and the forma- 
tion of fistulas frequently develop. The lesions 
are essentialiy concerned with the lymphatics and 
are susceptible to x-ray therapy. The initial doses 
must be small, with protraction over a period of 
one to three months.” 

Pierson and Smith** confirm the observation of 
several other authors that x-ray treatment of the 
entire body at long distance is the most effective 
method developed to date for producing prolonged 
remissions in polycythemia vera. 

Kaplan* reports on a large group of functional 
gynecologic conditions. Small doses of x-ray have 
proved a valuable therapeutic agent in amenorrhea 
and the relief of sterility. If radiation is properly 
given there is no harmful effect on the mother or 
the offspring. Rock et al.** report similar results. 
129 Bay State Road 
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CASE 26331 


PRESENTATION OF CAsE* 


First Admission. A thirteen-month-old boy en- 
tered the hospital for the first time because of 
vomiting of eleven months’ duration, and failure to 
gain weight. 

He was born at term after a labor lasting three 
hours and appeared normal at birth, weighing 6 
pounds, 5 ounces. He was started on breast feed- 
ings and regained his birth weight in ten days. 
He never nursed vigorously, however. From an 
early age he was given a variety of feedings, any 
of which would be adequate under ordinary cir- 
cumstances. The many changes were dependent 
on the fact that he failed to do well. Accessory 
vitamins had been given in adequate amounts since 
the age of three months. From the age of two 
months he vomited after almost every meal. Vom- 
iting was usually projectile and usually occurred 
immediately after meals. Rarely would he go 
through a day without vomiting. The vomitus 
never contained blood or bile. Thick food seemed 
to be followed by vomiting more often than was 
liquid food. Beginning at two months it was 
noted by the parents that the stools were light 
yellow and frothy and appeared to be greasy; 
they also contained moderate amounts of undi- 
gested food particles. His weight gain all along 
had been poor: one month 7 pounds, 8 ounces; 
four months 11 pounds; six months 11 pounds, 6 
ounces; ten months 12 pounds, 2 ounces; twelve 
months 12 pounds, 12 ounces. An additional prom- 
inent feature of his illness had been a harsh un- 
productive cough, almost paroxysmal in nature, 
which had begun at the age of three months. 


There were no siblings. Three and a half years 
previously there had been one stillbirth; there 
had been no miscarriages. Both parents were living 
and well. During the mother’s pregnancy she had 
had an adequate diet. 


Physical examination showed an emaciated in- 
fant, apathetic and listless, whose skin was pale 
and had very poor elasticity. Palpabie lymph 
nodes were noted in many regions of the body; 
these were non-tender and the size of small peas. 
The respirations were rapid and dyspneic, with 


*This case is presented through the courtesy of the Children’s Hospital, 
Boston. 
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considerable retraction of the interspaces. The 
breath sounds were harsh, and resonance was nor- 
mal; no rales were heard. The abdomen was fiat, 
with visible peristalsis; there was no spasm or 
tenderness. The liver edge was two fingerbreadths 
below the costal margin. No other masses were 
palpated. 

Examination of the urine showed a trace of 
acetone. The blood showed a red-cell count 
of 4,010,000 with 70 per cent hemoglobin, and 
a white-cell count of 20,900. A blood Hinton 
test was negative. Tuberculin tests with dilu- 
tions of 1:1000, 1:100 and 1:10 were negative. 
The serum calcium was 9.9 mg. per 100 cc., the 
phosphorus 5.0 mg., the phosphatase 8.6 units, 
the cholesterol 58 mg., the sugar 100 mg., the pro- 
tein 7.0 gm., and the nonprotein nitrogen 33 mg. 
The blood vitamin C was 0.8 mg. per 100 cc., 
the vitamin A 8.7 units (normal) and the caroten- 
oids 7.7 units (reduced). A glucose-tolerance test 
showed a rise of the blood-sugar level from 95 
to 122 mg. per 100 cc. in a half hour, and a 
fall back to 92 mg. at the end of one hour. A 
vitamin A tolerance test showed fasting 8.7 units 
per 100 cc. nine hours 6.8 units, twelve hours 
4.0 units and twenty-four hours 7.9 units; these 
values remained unchanged when material was 
given by duodenum and when Mecholyl was given. 
The stools were bulky, foul smelling and gray, 
and gave a negative test for blood. A three-day 
stool analysis showed a total weight of 68.3 gm., 
a total fat of 24 per cent and a total nitrogen of 
1.6 gm. Analysis of the duodenal enzymes showed 
no steapsin, no amylase and 2.31 units of lipase, 
the normal values being 40 to 60, 50 to 100 and 
15 to 30 units respectively. The sedimentation 
rate was within normal limits. 

X-ray films of the chest showed considerable 
peribronchial thickening and infiltration. A ba- 
rium enema was given and showed no abnormal- 
ity; the cecum was moderately mobile, but re- 
mained in the right lower quadrant. A gastro- 
intestinal series showed considerable irregularity 
in distribution, and clumping of the barium in 
the small intestine; the stomach emptied slowly. 

He remained in the hospital for five and a 
half months, during which time efforts were made 
to improve nutrition without success. He devel- 
oped definite otitis, and a myringotomy was per- 
formed. About two months after admission ade- 
noidectomy was done to control the infection in 
the ears. He had a severe cough from the time 
he was admitted, and associated with this, rales 
could be heard diffusely throughout the lungs. 
His weight fell from 12 pounds, 3 ounces, on ad- 
mission to a low point of 10 pounds three months 
later, but was 11 pounds, 7 ounces, at the time 
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of discharge. It was thought that his disease had 
been thoroughly studied in the hospital during 
this time, and owing to the anxiety of his parents, 
he was transferred home. His discharge diet in- 
cluded pancreatic enzymes. 

Final Admission (two weeks later). He re- 
mained at home for two weeks, during which 
time his mother kept a daily weight chart. This 
showed a rise to 11 pounds, 15 ounces, and then 
two days before the second admission a sudden 
jump to 12 pounds, 8 ounces, and on the follow- 
ing day an increase to 13 pounds, 4 ounces. He 
came to the Out Patient Department for a routine 
follow-up visit on that day and was seen to be 
in obvious cardiac decompensation, with marked 
edema, pallor, coldness of the extremities and 
cyanosis. He was admitted, placed in an oxygen 
tent and rapidly recovered from the immediate 
decompensation so that he could be taken out of 
oxygen. There was a steady loss in weight from 
13 pounds, 6 ounces, to 10 pounds, 14 ounces. The 
temperature fluctuated during this admission, ris- 
ing on the day before death to 104°F. There was 
a gradual downhill trend, and he died approxi- 
mately two weeks after the second admission. 


DIFFERENTIAL DrAcGNosis 


Dr. Ratpu W. Darrinee: Here is the case of 
a baby who did very well in the neonatal period, 
but who did not gain in spite of numerous formula 
changes through the later part of the year. The 
vomiting was projectile and usually occurred im- 
mediately after meals, facts which make us think 
of pyloric obstruction. However, thick food seemed 
to cause more vomiting than did thin food, a 
finding which is not typical of congenital hyper- 
trophic pyloric stenosis. At two months the stools 
began to show abnormalities. They were light 
yellow, frothy and greasy, all of which mean that 
his food was not being digested, particularly the 
fats. I do not believe we can say much about 
the chronic cough. Coughs at this age are usu- 
ally due to chronic infection of the lungs or to 
congenital heart disease with secondary pulmonary 
changes. 

We wonder whether the face showed the same 
’ changes as did the body. In chronic intestinal 
indigestion it is remarkable how often the face 
appears fairly normal: not until you have taken 
the clothes off the baby do you notice how ter- 
ribly emaciated the trunk and extremities are. 

He had palpable lymph nodes. There must 
have been some sort of infection. I do not know 


why the respirations were rapid and labored in 
the absence of significant lung signs. There is no 
description of the cardiac findings. One wonders 
whether there may have been some congenital 
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cardiac abnormality which was producing sec- 
ondary pulmonary obstruction. Visible peristalsis 
can often be seen even in well infants when the 
abdominal wall is very thin, and I do not attach 
much clinical significance to this. The liver edge 
should not be palpable in so emaciated an infant. 
The liver is a fairly good index of nutrition, and 
in a well-nourished baby the liver edge comes 
down where it can be easily palpated. Congenital 
syphilis will produce a large liver in a very mal- 
nourished baby. 


From the clinical standpoint I do not believe 
we are helped a great deal by most of the exhaus- 
tive laboratory work. There are numerous impor- 
tant points, however. The blood count was — 
4,000,000, with a low hemoglobin, and there was a 
certain degree of dehydration along with the acido- 
sis that was evidenced by the acetone in the 
urine. The chemical constituents of the blood 
were essentially normal until we get to the 
cholesterol level, which in children is rather 
lower than it is in adults —normal values range 
from 126 to 280 mg. per 100 cc. The vitamin 
contents seem to be normal except for that of the 
carotenoids, and I am not sure what that reduc- 
tion means. The glucose-tolerance test showed a 
rise in the blood-sugar level from 95 to 122 mg. 
per 100 cc.; in other words the rise was not so high 
as we should expect. There was then a fall back 
to 92 mg., the typical flattened curve that we see 
in chronic intestinal indigestion. The vitamin A 
tolerance I cannot interpret; it seems to me the 
curve was upside down. The stool showed a total 
fat of 24 per cent, which is increased, but not so 
much as we often find it in celiac disease. I should 
like to know about free fatty acids. This was 
formerly considered a good differential diagnostic 
point between pancreatic insufficiency and celiac 
disease. The absence of duodenal enzymes is a 
most important finding, and to me it points directly 
at a lesion in the pancreas. 

There are two additional points I should like to 
know about the x-ray: whether there was any evi- 
dence of osteoporosis, and the appearance of the 
heart. 

Dr. Joun F. McCreary:* I think a moderate 
degree of osteoporosis is quite evident in these 
films. So far as the heart is concerned there is 
little evidence of enlargement or any other ab- 
normality. 

Dr. Darrinee: Is the peribronchial thickening 
typical of pneumonia? 

Dr. McCreary: No. 

Dr. Darrinte: From the time of his first ad- 
mission the patient showed signs of inability to 
deal with infection. The chronic malnutrition be- 
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came steadily worse. The rapid rise in weight 
before the second admission must mean edema. 
The fundamental condition seems to have been 
either celiac disease or a cystic fibrosis of the pan- 
creas. Celiac disease is a symptom complex rather 
than a definite disease. It is characterized by an ar- 
rest in growth, by a distended abdomen and by 
diarrhea with copious, pale, foul-smelling stools. 
With recent work, particularly on the pancreas, 
we have been able to eliminate some of the cases 
of so-called “celiac disease” and classify them under 
a separate heading. Our old criteria were the 
presence of fatty acids in the stools, and whether 
or not there was a response to the celiac diet. 1 
was taught that if there was response to a celiac 
diet the condition was celiac disease; if there was 
no response it probably was pancreatic fibrosis. 
That has been disproved within the last few years. 
It seems to me that we are left with the diagnosis 
of a cystic fibrosis of the pancreas, associated with 
a lack of vitamin A. I interpret the findings in 
the lungs to be those of chronic vitamin A de- 
ficiency, with the laying down of keratin all over 
the bronchi, and terminally, bronchopneumonia. 
Dr. Farber probably will be able to tell us more 
about which came first in the pancreas, vitamin 
A deficiency with the laying down of plugs in the 
ducts, or a pancreatic lesion producing the vitamin 
A deficiency. I think that probably there was 
something wrong with the heart. The decom- 
pensation on the second admission I should in- 
terpret as being due to cardiac failure. 


Dr. Tracy B. Mattory: The question of vita- 
min A deficiency has been raised here, and Dr. 
Farber has very thoughtfully brought along Dr. 
McCreary, who is particularly interested in this 
field. I wonder if he would discuss it a little 
for us. 


Dr. McCreary: As your abstract says, this 
child had a vitamin A tolerance test in which 
the levels for vitamin A in the samples taken after 
the fasting specimen were lower than that of the 
fasting specimen itself. In normal individuals we 
have found that the test shows a rise averaging 
122 units above the fasting level, and this oc- 
curs somewhere between three and ten hours 
after the test dose of vitamin A is given. As a 
test dose we give 0.1 cc. of oleum percomorphum 
per pound of weight. Thus, this baby, who had 
a fasting level of 8.7 units, somewhere between 
five and ten hours later should have had a 
level of 130 units, if he had been a normal child. 
Obviously, there is a definite abnormality. We 
found in doing a series of vitamin A absorption 
tests that one condition in which there is a poor 
rise is cystic fibrosis of the pancreas. In celiac 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 255 


disease we also get a poor response, sometimes of 
10 units, sometimes as high as 20 units, but in 
no other condition do we find as poor a rise as 
in cystic fibrosis of the pancreas. To remark on 
the fasting vitamin A level, 8.7 units per 100 cc. 
is a normal level for this age and would make 
one think this child had received large doses of 
vitamin A in the form of some concentrate, in ad- 
dition to the diet. Probably the carotenoid level, 
which was distinctly below normal, the average 
being @omewhere between 15 and 20 units per 
100 cc., represents his inability to metabolize fat. It 
simply means he was getting the carotenoids only 
in the diet, but vitamin A was obtained from con- 
centrates as well as diet. This is borne out when 
we inspect the history and find that he was get- 
ting 20 drops of oleum percomorphum daily. 

These x-ray films show a slight degree of 
clumping here in the small intestines, and if this 
were observed under the fluoroscope, it would be 
seen that the clumps are singularly inactive. Lit- 
tle of the segmental peristalsis normally seen is 
apparent in children with celiac disease and pan- 
creatic fibrosis. 


CurnicaL DIAGNosEs 


Pancreatic fibrosis. 
Chronic bronchopneumonia. 


Dr. Darrinez’s D1acNnoses 


Cystic fibrosis of pancreas. 
Vitamin A deficiency. 
Bronchopneumonia. 
Congenital heart disease? 


ANATOMICAL D1AGNosEs 


Pancreatic fibrosis. 
Chronic bronchopneumonia. 
Bacteremia (Streptococcus hemolyticus). 


PaTHOLocIcAL Discussion 


Dr. Sipney Farser:* I think that if Dr. Daf- 
finee had discussed this case three years ago, he 
would not have been able to go as far as he went 
today and certainly would not have used the term 
“cystic fibrosis of the pancreas,” a phrase coined 
only recently by pathologists. 

I shall select from the many findings at autopsy 
the three most important ones. First there was 
a bacteremia, and the organism was Streptococcus 
hemolyticus, which was grown from the heart’s 
blood and from the lungs in pure culture. The 
second important finding was an acute and chronic 
bronchopneumonia. This type of pneumonia is 


*Assistant professor of pathology, Harvard Medical School; pathologist, 
Children’s Hospital, Boston. 
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found most frequently in seriously debilitated in- 
fants and children. It is the chronic interstitial 
type of pneumonia which begins with an inter- 
stitial involvement of the alveolar walls and peri- 
bronchial regions; bronchiolectasis and bronchiec- 
tasis finally occur. The dilated bronchioles and 
bronchi become filled with purulent material, 
caused either by the streptococcus or by secondary 
invaders such as staphylococci, and finally emphy- 
sema, atelectasis and widespread fibrosis of the 
lung complicate the picture. The third ‘Change 
was found in the pancreas. On gross examination 
the pancreas was narrower, much firmer in con- 
sistence and more pinkish red than is normal 
for a pancreas of a child of this age. These changes 
in the gross are so definite that they may be 
detected by the examiner’s fingers, and the mi- 
croscopic picture may be prophesied. 

On microscopic examination the acini and small 
ducts are dilated and filled with material that 
is inspissated pancreatic secretion. Frequently the 
material is laminated or forms dense plugs. This 
change has nothing to do with vitamin A de- 
ficiency. A large part of the pancreas may be 
replaced by dilatation of the acini and ducts. Ac- 
companying this change is atrophy of acini, and 
later replacement by fibrous tissue, so that the 
organ is greatly increased in consistence. Inter- 
estingly enough the islet tissue is not disturbed 
in any important or demonstrable manner. Dr. 
S. Burt Wolbach was the first to describe this pic- 
ture, many years ago. We have seen it at autop- 
sies now in well over 40 cases in advanced form, 
and in over 300 cases in minor degrees, so that 
we are able to trace the change from the very 
early to the advanced form, which we see here. 
Dr. Wolbach gave an explanation which we have 
been able to verify as the material has accumu- 
lated. He postulated that the first change is al- 
teration in the physical character of the secretion 
within the acini; that material inspissates and 
causes obstruction. Everything else that we see 
in the pancreas, he believed, depends entirely on 
the initial change in the character of the pan- 
creatic secretion. We have found this change in 
‘ the pancreas in every patient that has come to 
autopsy in our experience with such clinical diag- 
noses as celioid disease, chronic intestinal indi- 
gestion, pancreatic fibrosis and any other name 
which appeals at the moment. I think that is 
an important statement to dwell on for a mo- 
ment, because of the differential diagnosis which 
Dr. Daffinee made. Patients with true celiac dis- 


ease, so far as I know, have not been studied at 
autopsy at the Children’s Hospital. In true celiac 
disease it is believed that the pancreatic enzymes 
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are normal; in the condition under discussion to- 
day, pancreatic fibrosis or celioid disease, the pan- 
creatic enzymes are deficient, as would be ex- 
pected with such marked obstruction in the acinar 
system and fibrosis of the pancreas. The sugges- 
tion I want to make is that in celioid disease, if 
I may use that term, or pancreatic fibrosis, the 
pancreas plays an extremely important role in the 
pathogenesis of the disease and in the explana- 
tion of many of the disease symptoms. 

Vitamin A deficiency was mentioned in discus- 
sion quite correctly by Dr. Daffinee. It is in- 
teresting that the first time a patient was rec- 
ognized as having died of vitamin A deficiency, 
— by Dr. Wolbach in 1923, — the patient had vita- 
min A deficiency, pancreatic fibrosis and, in ad- 
dition, one other unrelated condition, inclusion 
bodies in the submaxillary glands. We know 
that the first two conditions are not related except 
in the following fashion. If a patient does have pan- 
creatic disease and if vitamin A is not added to 
the diet, or otherwise, in larger amounts than are 
normally required, then evidence of vitamin A 
deficiency will be present at autopsy. 

There is an inconstant correlation between the 
chronic bronchopneumonia and pancreatic fibro- 
sis. This type of chronic pneumonia does occur 
in patients who have no evidence of pancreatic 
disease. The only connection there can be be- 
tween the pneumonia and the pancreatic changes 
is that changes similar to those in the acini do 
take place in the glands of the trachea and bronchi. 
Such changes may form the starting point for 
subsequent invasion by the hemolytic streptococcus. 


CASE 26332 
PRESENTATION OF CASE 


A forty-three-year-old American barber entered 
the hospital complaining of swelling of the right 
testis. 

Twelve years prior to entry the patient had noted 
the gradual enlargement of the left side of his 
scrotum. There was no pain, and during the en- 
suing three years he consulted several physicians 
who prescribed various ineffectual remedies. At 
the end of this period he entered another hospital, 
where a left orchidectomy was performed. An 
x-ray film of the chest taken preoperatively showed 
no evidence of metastases. The testis was found 
to contain “an undifferentiated carcinoma (embry- 
oma).” Postoperatively several prophylactic roent- 
gen treatments were given to the operative site. 
About one week after the operation he developed 
a phlebitis of the right leg, which subsided with- 
out complication. During the three succeeding 
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years the patient remained well. Six years before 
admission to this hospital he observed progressive 
painless enlargement of the right testis. During 
the last one and a half years the enlargement was 
somewhat more rapid, and for six months the 
testis was quite painful. 

Physical examination showed a well-developed 
and well-nourished man without evidence of acute 
distress or weight loss. Examination of the heart, 
lungs and abdomen was negative. The blood pres- 
sure was 110 systolic, 70 diastolic. There was a 
healed surgical scar in the left scrotum, and the 
testis on this side was absent. The right testis was 
enlarged to almost 15 cm. in diameter and was 
roughly spherical in configuration. The consist- 
ence was firm and rubbery, although there were 
several areas which were softer than others, and 
focal tenderness was elicited. The lesion did not 
transilluminate. No inguinal lymph nodes were 
palpated. 

The temperature, pulse and respirations were 
normal. 

Examination of the urine was negative. The 
blood showed a red-cell count of 5,900,000, with 
% per cent hemoglobin. The white cells numbered 
9100, with 78 per cent polymorphonuclears. A 
blood Hinton test was negative. A urine culture 
was negative. A quantitative assay of the pa- 
tient’s urine for “teratoma” hormone was positive 
to a strength of 8 mouse units per liter. Further 
dilutions were not done. 

An intravenous pyelogram and a plain abdom- 
inal film were negative. An x-ray of the chest 
showed no evidence of metastatic disease. 

On the fourth hospital day an operation was 
performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Ricnarp Cuute: Here is a middle-aged 
man whose right testis, over the course of six 
years, has gradually enlarged to a firm, rubbery 
mass, larger than a grapefruit. There is an old 
history of embryoma of the other testis, which is, 
as you know, one of the relatively benign testicu- 
lar tumors. I cannot see anything about the physi- 
cal examination, other than the local examina- 
tion of the testis, which helps to make a diag- 
nosis, except that the patient is not cachectic and 
there are no enlarged lymph nodes or spleen to 
suggest lymphoma. 

In the laboratory findings it is stated that he 
has 5,900,000 red blood cells. This may be a lab- 
oratory error, but whatever its significance, I do 
not believe that it is important in arriving at the 
diagnosis. It is of great interest that he shows 
gonadotropic hormone in the urine. We do not 
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know exactly how much, because the preliminary 
assay done for this in the laboratory is for 8 mouse 
units, which in this case was positive. When do- 
ing a more thorough quantitative assay, the labora- 
tory would test to see if the urine were positive 
for 40 or 100 units, but that was not done and 
all we know is that the patient has some gonado- 
tropic hormone in the urine. We can guess, how- 
ever, that he has not a great deal of this hormone 
because he apparently does not have gynecomastia, 
and individuals who excrete large amounts of 
gonadotropic hormone usually do have gyne- 
comastia. 


So far we have a man apparently in excellent 
general health who has had an embryoma of one 
testis, and now the hormonal study suggests that 
he may have another testicular tumor of embry- 
onal tissue. In the differential diagnosis we have 
to consider hydrocele and spermatocele, which 
would give the same picture of a slowly grow- 
ing mass in the scrotum and would not under- 
mine a man’s general health as long-standing ma- 
lignancy might. On the other hand, hydrocele or 
spermatocele usually transilluminates with light, 
and this does not. However, hydroceles with 
chronically thickened, fibrotic sacs do not trans- 
illuminate. Nevertheless, they usually do not 
have a hard, rubbery, firm consistence, and I 
should think that either hydrocele or spermato- 
cele was not probable in this case. Scrotal hernia 
has also to be considered in the differential diag- 
nosis, but the physical examination seems to rule 
that out. 

Elephantiasis, which is a disease of the scrotum 
itself rather than of the testis, I think is out. 
There is nothing to suggest tuberculosis. He has a 
negative blood Hinton test, and therefore I pre- 
sume it is not a gumma. Occasionally one sees 
metastases to the testis from somewhere else, for 
example in lymphoma, but there is nothing about 
this picture to suggest that. Therefore, the physi- 
cal examination makes me think that neoplasm 
of the testis is still the most probable diagnosis. 
Although bilateral neoplasms of the testis are 
rare, they do occur. Therefore I am going to 
make a diagnosis of testicular tumor. 

If he has a tumor which has been growing 
slowly for six years, it seems as if it cannot be a 
very malignant one. There is no evidence of 
metastases in the chest and no cachexia. In the 
presence of these distinguished pathologists I am a 
little timorous about discussing the classification 
of testicular tumors, which is a confusing subject 
and one about which even pathologists are not in 
agreement. However, in a broad way there are 
two general groups of tumors. The first group 
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is that composed of the homologous tumors, 
which are formed by cells derived from the testis, 
and among which are a few fairly benign tumors, 
such as adenoma, and a good many malignant 
tumors, such as seminoma. The second and larger 
group is formed by the heterologous, mixed tu- 
mors, of which there are a few benign ones, such 
as dermoid cyst and congenital embryoma, and a 
great many which are extremely malignant such 
as malignant teratoma, embryonal carcinoma and 
so forth. Only embryonal tissue produces gonado- 
tropic hormone, so that means that if this man has 
a testicular tumor he must have an embryonal 
one. It would appear that he has a relatively be- 
nign one on account of the fact that he apparently 
has not a great deal of the hormone, and because 
the tumor has been slowly growing for six years 
without having markedly depressed his physical 
condition. Therefore, I should say that he has a 
relatively benign variety of embryonal tumor, and 
since he had a congenital embryoma once before, 
I should make my guess that he has another now. 

Dr. Fretcuer H. Corsy: So far as I know we 
have had two bilateral tumors of the testicle here, 
one was a lymphosarcoma, metastatic from a 
primary lesion in the nasopharynx, which was ra- 
diated and disappeared, and the other an embry- 
onal tumor somewhat similar to this. 


CuirnicaL D1acnosis 
Embryonal carcinoma. 
Dr. Cuute’s Diacnosis 
Neoplasm of testis (embryoma). 
Anatomical, DrAcNosis 


Carcinoma (? teratoma) of testis. 
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Discussion 


Dr. Tracy B. Mattory: This patient was oper- 
ated on and a large tumor resected. On section it 
was found to consist of two parts: one was a solid 
tumor mass, very necrotic, and the other a cyst 
of significant dimensions, about 6 cm. in diame- 
ter. So I think it is quite possible that it was a 
cyst that he had for six years and that the tumor 
may have been of recent origin, because on mi- 
croscopic examination the tumor is obviously a 
very highly malignant one and it does not seem 
possible that he could have had it for six years 
without generalized metastases and death. As to 
what the tumor is, I am not going to commit 
myself very far. It is a highly undifferentiated 
neoplasm with cells that vary a great deal in 
size and shape, with many multinucleated giant 
cells. It is not the ordinary seminoma or any of 
the other specific forms. There is nothing that 
permits me to make a diagnosis of teratoma, 
since only epithelial tissue is present. Only when 
one can find sarcomatous elements or chorio- 
epithelial elements can one positively make such 
a diagnosis. My guess is that this is a teratomatous 
tumor which is only differentiated in one direc- 
tion —toward the epithelial side. However, I 
think one guess would be quite as good as an- 
other on that. All I am willing to say is that it 
is a highly malignant carcinoma. 

A Puysician: Was the cyst a dermoid? 

Dr. Matiory: It was a simple cyst surrounded 
and invaded by tumor. We could not identify it. 
It may perfectly well have been a hydrocele. 

Dr. J. H. Means: What is the outlook? Is it 
apt to recur? 


Dr. Maruory: He is almost certain to have re- 


currence. 
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MEDICAL PREPAREDNESS: 
THE HEALTH OF THE NATION 


Tue first prerequisite of a nation prepared to 
defend itself successfully is physical, mental, and 
moral health. As Surgeon General Thomas Par- 
ran* has stated, “It is urgent now that the people 
of this nation be physically tough, mentally sound, 
and morally strong.” And it is obvious that the 
conquests in Europe during the past eleven months 
have been consummated by a nation whose peo- 
ple are healthy, even though their moral standards, 
at least according to American ideas, are open 
to question. 

National health is an extremely important prob- 
lem, even in times of peace, and much has been 
accomplished, particularly during the past twenty- 
five years, in its promotion. Little or nothing, 
however, has been done toward a health census 
of large groups of the population, the correction, 


*Parran, T.: Health and medical preparedness. J]. 4. M. A. 115:49-51, 
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so far as possible, of the remediable faults that 
are found, and the nation-wide application of 
approved methods of preventive medicine. 

The conception as to how all these could be 
achieved is difficult. As a beginning, Surgeon 
General Parran has suggested the appraisement 
of the 300,000 young people employed by the Na- 
tional Youth Administration and of the nearly 
2,000,000 men and women enrolled under the 
Work Projects Administration, with a subsequent 
listing of those best qualified or, because of remedi- 
able defects, potentially qualified for industrial 
training. Selective, compulsory military training, 
with physical examination of those drafted into 
service, would furnish data on a certain group 
of young men but would neglect by far the 
majority of the population. Through group ex- 
amination little would be gained toward the cor- 
rection of the nutritional defects that are known 
to exist among a large proportion of the working 
class, and preventive medicine would receive scant 
consideration. 


While it is true that all these problems have, 
for many years, been the concern of various fed- 
eral agencies, public-health departments of states, 
cities and towns, national foundations and other 
organizations interested in health and disease, and 
the associations and the individual members of 
the medical and allied professions, the work of 
each has been done independently. The present 
crisis demands intelligent co-operation, and the 
need for a medical co-ordinator, as suggested by 
Surgeon General Parran and by the Committee 
on Medical Preparedness of the American Medical 
Association, is probably more urgent in this as- 
pect of medical preparedness than in any of the 
others. In fact, as has already been suggested in 
the Journal, it seems as though the conditioning 
of the nation were so important and so vast an 
undertaking that it deserves the entire attention 
of an extremely capable and well-qualified physi- 
cian rather than that portion of time which one 
concerned with all the problems of medical pre- 
paredness could devote to it. The appointment 
of someone to assume this responsibility is essen- 
tial, not only as a war-time but also as a peace- 
time measure! 
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ILLUSTRATIONS 


Tue question of how best to reproduce x-ray 
and other photographs, to which attention is called 
by a correspondent in this issue of the Journal, is 
one that has always bothered the editorial staff. 
Cuts that have significant detail must fulfill cer- 
tain requirements. In the first place, the original 
film must be well taken: a reproduction, no mat- 
ter how the plate is made or on what grade of 
paper it is printed, is never so good as the original. 
Second, the reduction must not be too great. Third, 
in making the half tone a fine screen must be 
used. And, fourth, in printing, the make-ready 
must be attended to with the greatest of care and 
a heavy grade of coated paper must be used. 

All except the third requirement and the last 
part of the fourth can be controlled by the edi- 
torial staff of any journal: reproduction of poor 
photographs can be refused; reductions can be 
properly gauged; and careful make-readys can be 
required of the printer. The size of the screen 
used in making the half tones, however, is entirely 
dependent .on the grade of paper; and the latter, 
in turn, is governed by how much a journal can 
afford to spend for its stock. Obviously, a quar- 
terly journal that sells for two and a half dollars 
a copy, such as one of the Journal's British con- 
temporaries, can use a superlative grade of coated 
paper; whereas a weekly periodical that costs 
only twelve cents a copy, such as the Journal, 
is necessarily limited to a medium grade of so- 
called “book paper.” It might be added that the 
book paper now used is a considerable improve- 
ment over that used several years ago. 

The extra expense incurred by the use of coated 
stock and by the inclusion of colored plates in 
the Journal during the last few years has, in each 
case, been borne by the authors. For this as- 
sistance the editorial staff is grateful, for it not 
only improves that particular issue but also shows 
that good reproductions can be had, provided the 
necessary requirements are met. 

To use nothing but coated stock would impose 
an added annual expense of about seventy-five 
hundred dollars, or one and a half dollars for 
each member of the Massachusetts Medical So- 
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ciety; whereas to use forms of coated stock for 
sections of issues in which photographs appear 
would cost approximately twenty-five hundred dol- 
lars a year, or fifty cents for each member. With 
an increasing circulation it is hoped that the Jour- 
nal will eventually be able to use coated paper 
without added cost to the Society, but at present, 
a request for an increase in the amount of money 
annually allotted to the Journal does not seem 


warranted. 


MEDICAL EPONYM 


CorriGAN PuLse 


Aortic regurgitation had been described by sev- 
eral physicians before the appearance of a com- 
munication by Dominic John Corrigan (1802- 
1880), physician to the Charitable Infirmary of 
Dublin and lecturer on the theory and practice of 
medicine at St. Patrick’s College, Maynooth, in 
the Edinburgh Medical and Surgical Journal 
(37: 225-245, 1832), “On Permanent Patency of 
the Mouth of the Aorta, or Inadequacy of the 
Aortic Valves,” but his account has become a 
classic. 

When a patient affected by the disease is stripped, 
the arterial trunks of the head, neck, and superior ex- 
tremities immediately catch the eye by their singular 
pulsation. At each diastole the subclavian, carotid, 
temporal, brachial, and in some cases even the palmar 
arteries, are suddenly thrown from their bed, bounding 
up under the skin. . . . Though a moment before un- 
marked, they are at each pulsation thrown out on the 
surface in the strongest relief. 


R. W.B. 
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AND GYNECOLOGY* 
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330 Dartmouth Street 
Boston 


INHALATION PNEUMONIA 


Mrs. M.W., a thirty-four-year-old para III at 
term, was sent into the hospital in labor on No- 
vember 22, 1924. 

The family history was non-contributory. The 
past history included measles, sore throats and a 
light case of influenza during the epidemic. There 


*A series of selected case histories by members of the section will be 
published weekly. Comments and questions by subscribers are soficited 


and will be discussed by members of the section. 
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had been no operations. The two previous preg- 
nancies had been uneventful and both had ended 
in instrumental deliveries. Catamenia began at 
thirteen, were regular with a twenty-eight-day 
cycle and lasted five days without pain. The last 
period began on February 24, making the ex- 
pected date of confinement early in December. 

The pregnancy had progressed normally and un- 
eventfully. The patient was seen in the office on 
November 14, at which time the weight was 154 
pounds, a gain of 35 pounds; the lungs were clear 
and resonant; the heart was not enlarged, and was 
regular. The blood pressure was 126 systolic, 60 
diastolic. The abdomen was enlarged to the size 
of a full-term pregnancy, with the fetal heart 
heard on the right. 

Vaginal examination on admission to the hos- 
pital showed the cervix thin, taken up and di- 
lated about three fingerbreadths. Labor progressed 
normally and rapidly. The patient was anesthe- 
tized with nitrous oxide, oxygen and ether anes- 
thesia, which was taken poorly, and a simple for- 
ceps delivery was done. The baby was a boy 
weighing 7 pounds, 12 ounces, and was in good 
condition. On coming out of the ether, the pa- 
tient became very blue, coughed a great deal and 
vomited a large quantity of undigested food. It 
is possible that she inhaled some of the vomitus. 

For the next three days the patient ran an after- 
noon temperature of 101°F., with a pulse of 120 
and respirations of 30. Consultation was held with 
an internist, who found dullness over the right 
back, with definite congestion at the angle of the 
scapula. ‘This finding was confirmed by x-ray 
examination. Forty-eight hours later a second 
x-ray film showed that the lung was clearing. The 
temperature and pulse came slowly down to nor- 
mal, and the patient was discharged in good con- 
dition on December 13. 


Comment. Fortunately, this case of inhalation 
pneumonia was not severe, the febrile reaction last- 
ing only five days, during which time the patient 
was not ill. The only time that her condition gave 
any apprehension was immediately following de- 
livery, when coughing and vomiting occurred, she 
became very cyanotic and the pulse and respira- 
tions were very rapid. If one could always tell 
when labor was imminent, patients might be ad- 
vised to abstain from solid food. One of the great 
advantages of elective induction is that labor is 
induced when the stomach is empty, thus avoid- 
ing any possible inhalation of vomitus when the 
patient comes out of the anesthetic. 
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DEATHS 


FERRINI — Perer Ferrint, M.D., of Middleboro, died 
August 5. He was in his forty-first year. 

Dr. Ferrini received his degree from the Harvard Medi- 
cal School in 1927, and at the time of his death was as- 
sistant superintendent of the Lakeville State Sanatorium, 
Middleboro. 

He was a member of the Massachusetts Medical Society 
and the American Medical Association, 

His widow, a son and a daughter survive him. 


ROGERS — Atsert E. Rocers, M.D., of Boston, died 
recently. He was in his seventy-fourth year. 

Born in Charlestown he attended school there, later 
graduating from Harvard University. He received his 
degree from Harvard Medical School in 1890 and did 
postgraduate work at the University of Berlin and the 
University of Vienna. 

He was a fellow of the Massachusetts Medical Society 
and the American Medical Association, and was a mem- 
ber of the Boston Medical Library. 

His widow and a son survive him. 


ST. CLAIR — Austin E. Sr. Crair, M.D., of Framing- 
ham, died August 7. He was in his seventy-sixth year. 

Born in Tenant’s Harbor, Maine, he received his de- 
gree from the University of Vermont College of Medi- 
cine in 1893. He later studied at the universities of 
Vienna and Berlin and started practicing in Framingham. 

He was a member of the Massachusetts Medical So- 
cietv and the American Medical Association. 

His widow and a daughter survive him. 


MISCELLANY 
BRONCHOSCOPY IN TUBERCULOSIS 


Bronchoscopy is a relatively new means of investigation 
in the diagnosis of tuberculosis. It is especially valuable 
for discovering tuberculosis of the tracheobronchial tree, 
a condition which, though described over a century ago, 
is still treated too casually. Two clinicians, associated with 
a sanatorium where bronchoscopy is a routine procedure, 
have pointed out its value and reported their experiences. 
An abstract of their article (Sharp, J. C., and Gorham, 
C. B.: Routine Bronchoscopy in Tuberculosis. Am. Rev. 
Tuberc., 41:708-718, 1940) follows. 


Bronchoscopy is not contraindicated except in cases of 
acute laryngeal tuberculosis; recent extensive hemorrhage; 
far-advanced tuberculosis with toxemia and cachexia. Even 
these contraindications may be considered only relative in 
isolated cases. Bronchoscopy in the tuberculous is now 
an accepted procedure by many phthisiologists and bron- 
choscopists. 

The indications for bronchoscopy have been listed as a 
diagnostic procedure for differential diagnosis; as a diag- 
nostic study in proved cases of tuberculosis with certain 
signs and symptoms; to assist im carrying out endobron- 
chial procedures, such as the instillation of opaque media, 
or for therapeutic purposes. 


Tracheobronchial Tuberculosis 


There are apparently two methods of the development 
of tuberculous tracheobronchial lesions: by continuity 
through direct extension from neighboring structures as 
through the lymphatics, and by the implantation of bacil- 
lary sputum on the mucosa. Several types of lesions have 
been observed, namely, diffuse and nodular, mucosal or 
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submucosal lesions, ulcerative lesions, fibrostenotic le- 
sions and various combinations of these. 

A wide variation in incidence has been reported by va- 
rious writers. One group of workers found tuberculous 
tracheobronchial lesions in 41 per cent of autopsies of 
tuberculous cases and another worker reports only 4.4 
per cent tuberculous lesions in the major bronchi. 

The development of the bronchoscope has stimulated 
the study of tuberculous tracheobronchitis in the living, 
not only from the diagnostic viewpoint, but also in re- 
lation to pulmonary disease, as well as with regard to 
the therapy of the local lesion. 

The symptoms of tracheobronchial tuberculosis are 
wheezing or asthmatoid attacks, paroxysmal attacks of in- 
tractable coughing with production of variable amounts 
of thick tenacious sputum at different intervals, dyspnea 
out of proportion to vital capacity with inspiratory stridor, 
cyanosis, constant clearing of the throat, persistently posi- 
tive sputum in the absence of other evidence of pulmo- 
nary tuberculosis, and intermittent atelectasis. It is ap- 
parent, in view of the experience of many and the recent 
extensive literature, that these cases should be broncho- 
scoped before any major surgical procedure for diagnostic 
reasons, as well as for therapeutic relief. It is also true 
that bronchoscopy should only be considered as a sup- 
plemental part of the complete examination of the patient. 
It also should be stressed that bronchoscopy should only 
be done by trained hands. A thorough knowledge of the 
anatomy of the structures involved is essential. It should 
be unnecessary to emphasize again that gentleness is of 
extreme importance, and that psychic as well as physical 
trauma of the patient must be avoided. 


Authors’ Experiences 

After describing the bronchoscopic appearance of le- 
sions, treatment procedures and other considerations dis- 
cussed by various writers, the authors offer their own ex- 
periences. For the past two years all patients admitted 
to the Monterey County Sanatorium have been routinely 
studied by bronchoscopy, unless definitely contraindicated. 
Criteria were rigid and the findings of one observer were 
checked by the other. In a series of 53 cases definite 
tuberculous tracheobronchitis was found in 37 per cent. 
Nearly all the lesions were early mucosal and submucosal 
ones, and most showed definite visible tubercle formation. 
The majority were on the posterolateral and postero- 
medial walls of the main bronchi on the side of the pulmo- 
nary lesion. In only 3 of 20 definite cases were there 
symptoms. All cases were treated by local applications 
of 30 per cent silver nitrate, and all but 1 patient have 
shown improvement on _ repeated examination and 
treatment, with apparent definite healing in 6. Healing 
has been interpreted by a flattened and normal-appearing 
mucous membrane at the site of the previous lesion. In 
one other case a recurrence of the tracheobronchial ulcera- 
tion occurred three months after there was apparently 
definite healing. Several cases with negative findings 
have been bronchoscoped, subsequent to collapse pro- 
cedures, for check-up on persistently positive sputum and 
no bronchial lesion was found. 

There were no complications attributable to bronchos- 
copy and no apparent ill effects in over one hundred 
examinations. Patients accept bronchoscopy as a matter 
of routine. Carefully performed bronchoscopy is a rela- 
tively simple procedure which carries practically no risk, 
and yields a considerable amount of valuable information. 


Summary and Conclusions 

Tuberculous tracheobronchitis has an important bear- 
ing on the prognosis and treatment of pulmonary tuber- 
culosis, 
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Advanced and progressive ulcerative or stenotic lesions 
are serious complications. 

Little is known of the evolution of early lesions and 
this is extremely important if they become progressive. 

Early lesions occur without the classic symptoms of ob- 
structive lesions. 

Bronchoscopy of the tuberculous, unless definitely con- 
traindicated, is simple and practically harmless when 
performed carefully and gently by trained workers, and 
complications are rare. 

Bronchoscopy is a routine procedure in many institu- 
tions before certain major surgical procedures and is be- 
coming more so. 

It is suggested that more bronchoscopic examinations 
be done on patients in sanatoriums, not only to enrich our 
knowledge of tracheobronchial tuberculosis, but also with 
the more important view of a more rational and better 
treatment of the patient. 

There is no accepted method of treatment of tracheo- 
bronchial lesions, but 30 per cent silver nitrate locally ap- 
plied seems to have some value, particularly in assisting 
in the healing of early lesions. — Reprinted from Tuder- 
culosis Abstracts (August, 1940). 


OSLER AT OLD BLOCKLEY 


“Osler at Old Blockley,” a painting in oil by Dean 
Cornwell, was unveiled at the dedication of the Osler Me- 
morial Building on the grounds of the Philadelphia Gen- 
eral Hospital this past June and was later exhibited at the 
meeting of the American Medical Association in New 
York. 

The painting depicts one of Osler’s outstanding con- 
tributions to medicine, namely, bringing medical students 
to the bedside of the patient for clinical study. In the 
painting Osler is shown at the side of aa elderly patient 
on the hospital grounds. Surrounding Osler and the pa- 
tient are interns who have stopped with him as they 
were on their way to the autopsy house to observe one of 


his famous postmortems. This autopsy house, now the 
only Osler memorial building in the United States, is 
shown in the background. This memorial was made 
possible by a grant from John Wyeth and Brother. 

“Osler at Old Blockley” is the second painting in the 
series “Pioneers of American Medicine” sponsored by 
John Wyeth and Brother as part of a project to high- 
light the contributions of Americans to the advancement 
of medicine. “Beaumont and St. Martin” was the first 
painting in the series. 

Colored reproductions of “Osler at Old Blockley,” ap- 
proximately 16 by 19 inches in size and suitable for fram- 
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ing, may be obtained free by addressing requests to New 
England Journal of Medicine, 8 Fenway, Boston. 


CORRESPONDENCE 


ILLUSTRATIONS 


To the Editor: 1 congratulate the Journal for the rela- 
tively excellent reproductions of the x-ray photographs in 
Colby and Suby’s article in the July 18 issue. I notice you 
have used a special glazed [coated] paper. May I as one 
of your young but faithful readers suggest that you con- 
tinue to publish x-rays and other photographs of this 
technical superiority, or even better ones. These can be 
used with particular value in the “Case Records of the 
Massachusetts General Hospital.” For example, the 
whole point of Case 26241 was the x-ray film of the chest 
which showed radiation pneumonitis. I can assure you 
that I speak for a large group of young physicians and 
students when I state that such addition would be of great 
value. 

Realizing that this involves added expense, I suggest that 
you state the expense of publishing such reproductions, 
in the hope of obtaining an expression of opinion from 
other readers. 


A. C. ENGLAN», Jr., M.D. 


Boston City Hospital, * 
Boston. 


NOTICES 


PENTUCKET ASSOCIATION 
OF PHYSICIANS 


The list of speakers and their subjects that have been 
scheduled for the 1940-1941 meetings of the Pentucket As- 
sociation of Physicians is as follows: September 12, 
“Hemolytic Streptococcus Infection,’ Dr. Chester S. 
Keefer; October 10, “Recent Advances in Orthopedic Sur- 
gery,” Dr. James W. Sever; November 14, “The Manage- 
ment of Serious Infections of the Hands,” Dr. Howard 
M. Clute; December 12, “Arthritic Joints,” Dr. Robert J. 
Joplin; January 9, “Acute Appendicitis,” Dr. Elliott C. 
Cutler; February 13, subject to be announced, Dr. Cadis 
Phipps; March 13, “The Diagnosis and Outline of Treat- 
ment for Nerve and Tendon Injuries in the Hand,” Dr. 
William E. Browne; April 10, subject to be announced, 
Dr. Samuel A. Levine; May 8, “Ovulation and Menstrua- 
tion,” Dr. John Rock. 

The September 12 meeting will be held at the “Try- 
Angle,” Groveland, at 8:30 p.m. 


AMERICAN OCCUPATIONAL THERAPY 
ASSOCIATION 


The American Occupational Therapy Association, rep- 
resenting a membership ot about 1800 therapists from this 
country and foreign territories, will convene in Boston, 
September 16 to 20, in conjunction with the American 
Hospital Association. Headquarters for the former group 
will be at the Hotel Somerset, 400 Commonwealth 
Avenue. 

The local committee has completed a program in 
which leading persons from the New England medical 
centers will participate. The opening session, on the after- 
noon of September 16, will take place at the Harvard 
Medical School, where Dr. Edward D. Churchill will 
read a paper on “Surgery of the Chest,” followed by a 
clinical presentation on “Treatment of Hand Injuries,” by 
Dr. Henry C. Marble. 
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Other high lights of the program include the following 
round-table discussions: “Occupational Therapy in Com- 
munity Health”— leader, Miss Helen King, supervisor 
of physiotherapy and occupational therapy, Visiting Nurse 
Association, Detroit, Michigan; “Correlating Occupation- 
al Therapy with Rehabilitation Agencies” — leader, Mr. 
Terry Foster, research agent, Vocational Rehabilitation 
Division, U. S. Department of Education, Washing- 
ton, D. C.; “Education as a Therapeutic Agent” — leader, 
Mr. Edward M. Parrish, director of study and craft 
guild, Saranac Lake, New York; and “Behaviour Prob- 
lems as Related to Occupational Therapy,” — leader, Dr. 
George E. Gardner, Massachusetts General Hospital and 
Judge Baker Foundation. 

Scientific and educational exhibits will be housed with 
those of the American Hospital Association in Mechanics 
Hall. A special showing of motion pictures, dealing with 
phases of occupational therapy throughout the United 
States, is scheduled. 

In addition to the main registration desk at Hotel Som- 
erset, an information desk will be maintained at the Hotel 
Statler. Transportation between the two hotels for Amer- 
ican Hospital Association members who wish to attend 
the meetings of the American Occupational Therapy As- 
sociation will be arranged. 


U. S. CIVIL SERVICE EXAMINATIONS 


Senior Medical Officer, $4600 a Year 
Medical Officer, $3800 a Year 
Associate Medical Officer, $3200 a Year 


The U. S. Civil Service Commission has announced 
open competitive examinations to fill medical-officer posi- 
tions in the U. S. Public Health Service and Food and 
Drug Administration, Federal Security Agency; Veterans 
Administration; Civil Aeronautics Authority, Department 
of Commerce; and Indian Service, Department of the 
Interior. Applications must be filed with the U. S. Civil 
Service Commission, Washington, D. C., and will be rated 
as received until further notice. 

Applicants must have been graduated with an M.D. de- 
gree from a recognized medical school, and must have 
had professional experience in one of the following option- 
al branches: aviation medicine; cancer research; cardiology; 
dermatology; eye, ear, nose and throat (singly or com- 
bined); general practice; industrial medicine; internal 
medicine and diagnosis; medical pharmacology; neuro- 
psychiatry; pathology, bacteriology and roentgenology 
(singly or combined); public health; surgery; tuberculo- 
sis; and urology. For some positions in the Veterans Ad- 
ministration applicants for associate medical officer, pay- 
ing $3200 a year, need not have had experience other 
than one year of internship. Applicants for the associate 
grade must not have passed their fortieth birthday, and 
for the other two grades they must not have passed their 
fifty-third birthday. 

Full information regarding the examinations and the 
application forms may be obtained from the Secretary, 
Board of U. S. Civil Service Examiners, at any first-class 
or second-class post office, or from the U. S. Civil Service 
Commission, Washington, D. C. 


Pathologist (Medical), $3800 a Year 


Applications must be on file with the U. S. Civil Service 
Commission at Washington, D. C., not later than Sep- 
tember 9. 

Applicants must have completed a four-year college 
course with major study in biology or chemistry or must 
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have been graduated from a recognized medical school, 
and must have had appropriate experience in pathology, 
either human or animal. 

Further information regarding the examinations, the 
detailed requirements and the application forms may be 
obtained from the Secretary, Board of U. S. Civil Service 
Examiners at any first-class or second-class post office, or 
from the U. S. Civil Service Commission, Washing- 
ton, D. C. 


SOCIETY MEETINGS AND CONFERENCES 


_ Serremsen 2-6 — American Congress of Physical Therapy. Page 862, 
issue of May 16. 
Serremper 12—May 8 — Pentucket Association of Physicians. Page 263. 
SerremBer 16-20 — American Occupational Therapy Association. Page 


263. 

Ocroser 6-11 — Annual meeting of the American Academy of Ophthal- 
mology and Otolaryngology. Page 81, issue of July 11. 

Ocroser 8-11 — American Public Health Association. 
of April 11. 

Ocroser 11, 12 — Pan-American Congress of Ophthalmology. 
issue of May 23. 

Ocroser 14-25 — 1940 Graduate Fortnight of the New York Academy 
of Medicine. Page 938, issue of May 30. 

Ocroser 21— American Board of Internal Medicine. 
of February 29. 


Page 655, issue 


Page 898, 


Page 369, issue 


January 4, 1941 — American Board of Obstetrics and Gynecology. Page 
1064, issue of June 20. 

Marcn 8—American Board of Ophthalmology. Page 201, issue of 
August 1. 

Apri 21-25 — American College of Physicians. Page 1065, issue of 
June 20. 
BOOK REVIEWS 
Diseases of the Gallbladder and Bile Ducts. By Waltman 


Walters, B.S., M.D., M.S., Sc.D., and Albert M. Snell, 
B.S., M.D., M.S. 8°, cloth, 645 pp., with 342 illustrations. 
Philadelphia: W. B. Saunders Company, 1940, $19.00. 


This book is an excellent treatise on the diagnosis and 
treatment of diseases of the gall bladder and biliary tract, 
and it represents the extensive experience of the authors 
and other contributors on the staff of the Mayo Clinic. It 
is essentially the analysis of a large number of cases di- 
agnosed and treated in a large clinic, and should serve as 
an excellent reference book to any physician or surgeon 
interested in the treatment of diseases of the biliary tract. 

The book is divided into five main sections. Part I 
covers briefly the anatomy and physiology of the gall 
bladder. The diseases of the gall bladder and biliary tract 
are discussed by one who is well qualified, and the de- 
scriptive matter is clear and definite. Part II describes 
very clearly the diagnostic methods utilized in determin- 
ing the presence of cholecystic disease or of gallstones. A 
review of the symptoms and clinical findings in disease of 
the gall bladder is given in this section, together with a 
discussion of tumors, and of differential diagnosis in as- 
sociation with other diseases of the upper part of the ab- 
domen. Part III is given over to a consideration of dis- 
eases of the bile ducts and includes a discussion of choledo- 
cholithiasis and strictures, tumors and extrinsic lesions of 
the common duct. Part IV is of especial interest to phy- 
sicians and surgeons because the medical and surgical 
treatment is clearly and conservatively outlined. The in- 
dications for surgery are discussed; they follow the prin- 
ciples and theories well known to physicians and surgeons 
for a long time. The section on surgical technic is par- 


ticularly descriptive, and clearly represents the technical 
procedures as carried out at the Mayo Clinic. Part V is, 
in the main, a summary of the routine measures usually 
employed in the care of the patient before and after opera- 
tion on the biliary tract. 

The book has abundant illustrations, which have been 
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well chosen, are readily interpreted and adequately demon- 
strate the various diagnostic and technical methods. 

One is impressed with the conservative attitude taken 
toward indications for surgery and also with the handling 
of cases of acute cholecystitis. The reviewer agrees with 
the authors that early operation in cholecystitis gives the 
most satisfactory results and lowest mortality. It is also 
of interest to note the emphasis placed on the frequency 
of common-duct stone and the necessity for exposure and 
palpation of the common duct in all cases and for the ex- 
ploration of the common duct in a large percentage of 
these cases. The authors and their collaborators are to 
be commended for their concise and clear-cut description 
ot diseases of the gall bladder and biliary tract. This book 
is recommended for reference for the general practitioner 
and the surgeon alike. 


The Newer Nutrition in Pediatric Practice. By 1. New- 
ton Kugelmass, B.S., M.A., M.D., Ph.D., Sc.D. 8°, cloth, 
1155 pp., with 183 illustrations. Philadelphia: J. B. Lip- 
pincott Company, 1940. $10.00. 


The author of this book has undertaken a very large 
task in attempting to bring together in a single volume 
all the information bearing on nutrition in children. He 
has not adhered strictly to his text, as there is an exten- 
sive discussion of many conditions which bear only a tenu- 
ous relation to nutrition, as illustrated in the section on 
infectious diseases. 

One cannot but be impressed with the extent of the 
field covered in this volume. It is unfortunate that in the 
text there is very little separation in statement between the 
material drawn from the work of other investigators and 
the first-hand knowledge or opinion of the author. At the 
end of each chapter there is a selected bibliography, but 
no direct credit is given in the body of the text for materi- 
al drawn from this bibliography. 

Because of the uncertainty as to the author’s authority 
for many statements, one would hesitate to recommend 
for general reading a book which discusses material, con- 
cerning which, in many instances, statements are made 
that would indicate a final conclusion had been reached 
relative to problems which are still matters of controversy. 


Ten Years in the Congo. By W. E. Davis. 8°, cloth, 
301 pp. New York: Reynal & Hitchcock, 1940. $2.50. 


This is an interesting story of a missionary doctor, who 
spent ten years in the Belgian Congo. He came from the 
State of Washington, and entered the U. S. Army in 
1917. After the war, he traveled extensively, and finally 
spent five years in Northwestern University Medical 
School. After an internship in Chicago, he went to the 
Congo. He was not, therefore, a trained missionary phy- 
sician brought up under strict religious doctrines. He 
was apparently very successful in treatment of the na- 
tives, and the book gives an excellent account of his ten 
years’ experience. He was an acute observer, and is a 
thoughtful narrator. The book should be widely read, for 
it makes an ideal volume for relaxation and broadens 
one’s knowledge of medicine and of doctors in general. 

Although hardly “a modern Dr. Livingstone in the 
heart of Africa,” as Dr. Davis is referred to in the dust 
wrapper, there is no doubt that he thoroughly enjoyed 
his work and made a distinct contribution to the care of 
the sick and injured. At least from the point of view of 
those who stay at home, he can be congratulated on a 
fine narrative. This is one of the best books of its type 
that has come to the reviewer's attention within recent 
years. 


